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Childhood obesity is a public health concern, impacting American children as
early as the preschool years. Children from rural, low-income, and minority families
experience unique disparities in obesity and health problems, which is especially
problematic in Mississippi where a large part of the state is considered rural and
economically disadvantaged. Development of healthy nutrition behaviors in early
childhood plays a pivotal role in sustaining life-long healthy behaviors and preventing
childhood and future obesity. The Snack Pack Project is a 19-week preschool-based
nutrition education program designed to promote recognition and selection of healthful
foods and encourage development of healthy nutrition behaviors among preschool-aged
children. Program objectives are for preschool children to identify healthy foods, food
groups, and farm-to-table concepts, participate in weekly educational sessions, and assist
in snack preparation. Preschoolers participate in educational sessions and snack
preparation activities led by their Head Start teachers and complete pre- and postevaluations. The Snack Pack Project was implemented in two Head Start centers with a

total of 300 preschoolers, 191 of which completed the pre- and post-evaluations. Surveys
were also completed by parents, which included demographics, description of
preschoolers’ food frequency, and an indication of household food security status. The
McNemar 2 x 2 design chi-square test for matched-pairs demonstrated that the 3-year-old
and the 4- and 5-year-old groups’ knowledge of nutrition variables covered by the Snack
Pack Project improved (p < .05). Parent surveys indicated that only 8.9% of preschoolers
consumed vegetables daily and 25.3% consumed fruit daily. Results from the food
security survey indicated that food insecurity exists; 17.7% reported they relied on only a
few kinds of low-cost food to feed their child due to a shortage of money, 16.0% of
parents “could not afford balanced meals,” but none reported that their “child did not eat
for a whole day.” Preschools are in a unique position to enhance nutrition knowledge and
influence the development of healthy behaviors. The Snack Pack Project is feasible to
implement in Head Start Centers and complements nutrition education the children will
receive in primary school and beyond.
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CHAPTER I
INTRODUCTION

America has a growing problem. Obesity is a national epidemic that not only
affects American adults, it is occurring earlier in life than previously observed (Gearhart,
Gruber, & Vanata, 2008). Among American children and adolescents aged 2 to 19 years,
approximately 32% are overweight and 17% are obese (Ogden, Carroll, Curtin, Lamb, &
Flegal, 2010). Overweight and obesity among children are public health concerns
receiving increasing amounts of attention. The increasing number of younger children
experiencing weight problems is especially alarming because it puts them at risk for a
lifetime of chronic disease (Nelson, Carpenter, & Chiasson, 2006). Since childhood
obesity may have immediate and long-term effects, the spotlight on excess weight in
childhood is well-deserved.
To define excess weight among children aged 2 to 19 years, tools such as the
Body Mass Index (BMI) along with age- and sex-specific growth charts are used (Centers
for Disease Control and Prevention [CDC], 2009a). BMI is a measure of weight relative
to height (American Heart Association [AHA], 2011). The BMI value is plotted on the
CDC age- and sex-specific growth charts to determine the corresponding BMI-for-age.
Childhood overweight is defined as a BMI at or above (≥) the 85th percentile, but lower
than the 95th percentile (CDC, 2009a). Childhood obesity is defined as a BMI-for-age of
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≥ 95th percentile based on the CDC’s year 2000 sex-specific growth charts (CDC, 2009a;
Ogden & Carroll, 2010).
Childhood obesity is a significant public health concern, and it is one that impacts
American children as early as the preschool years. Among preschool-aged children (2- to
5-years old), the obesity rate increased from 5% in the 1976-1980 National Health and
Nutrition Examination Survey (NHANES) to 10.4% in the 2007-2008 NHANES (Ogden
& Carroll, 2010). Current trends demonstrate that low-income and minority children are
disproportionately affected by childhood overweight and obesity (CDC, 2009b; Gearhart
et al., 2008). This trend is cause for great concern for states like Mississippi, where a
large number of children live in low-income families and communities. Based on year
2008 data from their Pediatric Nutrition Surveillance System (PedNSS), the CDC
(2009b) reported that more than 14% of Mississippi’s low-income 2- to 4-year-old
children were obese.
Childhood obesity has been associated with a variety of immediate and long-term
health consequences including psychosocial stress, asthma, sleep apnea, type 2 diabetes,
fatty degeneration of the liver (hepatic steatosis), and cardiovascular disease risk factors
such as high cholesterol, high blood pressure, and abnormal glucose tolerance (American
Academy of Pediatrics [AAP], 2003; AHA, 2011; CDC, 2009a, 2009b, 2011a, 2011b;
Nicklas, Baranowski, Cullen, & Berenson, 2001). In addition to health problems
associated with high body weight during childhood, overweight and obese children are
more likely to become obese adults (CDC, 2009a, 2009b, 2011b; Nicklas, Baranowski,
Cullen, & Berenson, 2001). Reduction and prevention of childhood obesity are national
health priorities, and many researchers agree that primary prevention of obesity in
2

childhood is a key strategy for reducing the development of chronic disease and adult
obesity (AAP, 2003; CDC, 2009b; Dehghan, Akhtar-Danesh, & Merchant, 2005).
A number of factors, including genetics, behavior, environment, culture and
socioeconomic status contribute to body weight and these factors are thought to interact
and influence the caloric imbalance resulting in obesity (CDC, 2009c). While genetic
factors can play a role in specific cases of obesity, the rise in obesity rates in the general
population cannot be attributed to genetic factors alone (CDC, 2009c). Poor diet and
physical inactivity are the most important factors contributing to the obesity epidemic
(U.S. Department of Agriculture [USDA] & U.S. Department of Health and Human
Services [USDHHS], 2010).
The feeding context during early childhood is critical to the establishment of
lifelong healthy eating habits (Nicklas, Baranowski, Baranowski et al., 2001). A healthy
eating pattern for Americans over the age of two years should emphasize nutrient-dense
foods and beverages and should limit intake of sodium, solid fats, added sugars, and
refined grains (USDA & USDHHS, 2010). Such a low-energy, nutrient-dense diet has
been associated with better health (Darmon & Drewnowski, 2008). Since children may
not be able to meet their nutritional needs in a 3 meal-a-day eating pattern, parents are
encouraged to include one to two healthy snacks as a component of their preschooler’s
diet pattern (Kranz, Hartman, Siega-Riez, & Herring, 2006; USDA, 2011a, 2011b,
2011c). While snacks are recommended to satiate children between meals, they should be
planned to help children meet, not exceed, their nutritional needs (USDA, 2011c). In
order to help children meet their nutritional needs, snacks should follow
recommendations for a high-quality diet.
3

Unfortunately, dietary patterns of early childhood often do not follow
recommended guidelines (Fox, Condon, Briefel, Reidy, & Deming, 2010; Kranz, Findeis,
& Shrestha, 2008). Childhood weight increases have largely coincided with changes in
diet and consumption patterns, such as increases in portion sizes and energy intake
(Nelson et al., 2006). While childhood obesity has been increasing, preschooler’s
consumption of fruits, vegetables and other nutrient-dense foods has decreased (Kranz et
al., 2008; Fox et al., 2010; Hudson, Stotts, Pruett, & Cowan, 2005). Conversely, many
children’s diets are high in fat, sodium, and calories (Fox et al., 2010; Hudson et al.,
2005). Diets high in refined grains, added sugars and added fats tend to be energy-dense,
but nutrient poor; such diets have been associated with higher disease risk and higher
mortality rates (Darmon & Drewnowski, 2008). Many of these energy-dense, nutrientpoor foods and beverages are consumed as snacks.
The high prevalence of obesity among preschool-age children indicates that
causes of obesity begin early and greater attention should be given to this population.
Early childhood nutrition programs may reduce the prevalence of future obesity and
chronic conditions by influencing the development of healthy habits. Early childhood
programs would also complement existing school-based nutrition education and health
promotion programs that promote healthy lifestyle behaviors and encourage maintenance
of these behaviors. Available literature suggests that nutrition and health patterns
established early in life have an important impact on future health; therefore, early
childhood nutrition interventions will play a pivotal role in the prevention of childhood
and future obesity. Because young, low-income children are disproportionately affected
by childhood obesity, preschools serving low-income families, such as Head Start
4

Centers, are in a unique position to influence the development of healthy eating patterns
among socio-economically disadvantaged children.
The Snack Pack Project is a nutrition education program based on research that
encourages establishment of healthful eating behaviors in early childhood. The program
is a part of the Mississippi State University-Extension Service (MSU-ES) and funded by
ConAgra Foods Foundation (n.d.). The 19–week preschool-based program focuses on
encouraging healthy, nutrient-dense snacks and building food and nutrition knowledge of
preschoolers from low-income families. The project is a collaborative effort between
MSU-ES and Central Mississippi Incorporated Head Start/Early Head Start. The purpose
of this research was to implement and evaluate the Snack Pack Project as a pilot program
at two Mississippi Head Start Centers.
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CHAPTER II
LITERATURE REVIEW

Increases in obesity and diet-related diseases are major public health problems
with significant financial burdens (AAP, 2003; U.S. Department of Agriculture,
Economic Research Service [USDA, ERS], 2009a). According to the Well-Being Index
(WBI) developed by Gallup-Healthways (2010), obesity and its resultant comorbidities
are on an upward trajectory. The WBI was launched in 2008 to serve as a daily measure
of the health and well-being of Americans (Gallup-Healthways, 2010). At least 1,000
adults are interviewed nationwide nearly 350 days a year to track key factors that
influence well-being. Since 2008, they have found that Americans are exercising less,
eating fewer healthy foods, and more are becoming obese. The rate of obese Americans
polled for the WBI increased from 25% in 2008 to 26.8% in early 2009, which amounts
to an addition of more than 3 million obese American adults in a year (GallupHealthways, 2010).
Overweight and obesity are terms for body weight greater than the range
considered healthy for a given height (CDC, 2010). Overweight and obesity are
determined using a BMI calculation, which expresses the weight-for-height relationship
as a ratio and is calculated as kg/m2 (Krebs et al., 2007; CDC, 2009a). Since BMI is a
calculation and does not rely on direct measurement of body fat, it may overestimate
body fat in athletes or muscular individuals; however, it is a more reliable measure of
6

total body fat than body weight alone (CDC, 2010; National Heart, Lung, and Blood
Institute [NHLBI], 2000). Because BMI alone provides an incomplete assessment of an
individual’s body composition, it is used as a screening tool, rather than a diagnostic
measure (CDC, 2009a). However, experts recommend BMI as the preferred method for
evaluating overweight and obesity because it is strongly correlated with body fat
percentage, especially at extreme BMI levels, and can be easily obtained (Krebs et al.,
2007). BMI is a reliable indicator of body fatness for most people, is non-invasive,
relatively easy to calculate, and is the most widely accepted method used to screen for
overweight and obesity among adults, adolescents, and children (CDC, 2009a; Krebs et
al., 2007; Ogden & Carroll, 2010). In adults, overweight is defined as a BMI between 25
and 29.9 and obesity is defined as a BMI of 30 or higher (CDC, 2010). For children and
adolescents, weight status is determined based on an age- and sex-specific percentile for
BMI (CDC, 2009a). Based on current recommendations, children and adolescents with
BMI values at or above the 85th but below the 95th percentile are classified as overweight
and those with BMI values at or above the 95th percentile are classified as obese (CDC,
2009a; Ogden & Carroll, 2010).
Approximately 68% of American adults were overweight or obese in 2007-2008
(Flegal, Carroll, Ogden, & Curtin, 2010). However, overweight, obesity, and diet-related
diseases are health problems that are not limited to adult populations. Nicklas,
Baranowski, Cullen, and Berenson (2001) stated that overweight children tend to remain
overweight up to 20 years of age; therefore, some cases of adult obesity had their onset in
childhood. In fact, the obesity epidemic is impacting American adolescents and children
in increasing numbers and at younger ages (Nelson et al., 2006). Results of the 20077

2008 NHANES indicated that an estimated 17% of American children and adolescents,
aged 2 to 19 years, were obese (Ogden & Carroll, 2010). Among America’s adolescent
population, ages 12-19, approximately 18% are obese and 19.6% of America’s children
ages 6-11 are obese (CDC, 2010). Obesity is a national epidemic that is occurring even
earlier in life than previously observed—impacting American children as early as the
preschool years (i.e., ages 2 to 5 years) (Gearhart et al., 2008). Among the nation’s
preschool-aged children, the obesity rate increased from 5% in the 1976-1980 NHANES
to 10.4% in the 2007-2008 NHANES (Ogden & Carroll, 2010). While 10.4% of the
nation’s preschoolers are classified as obese (BMI ≥ 95th percentile), more than double
that amount (21.2%) are overweight (BMI ≥ 85th percentile) (Ogden & Carroll, 2010).
Even more startling than the national average is the prevalence of obesity among
Mississippi’s preschool-aged children. More than 14% of Mississippi’s 2- to 4-year-old
children are obese (CDC, 2009b). According to the National Initiative for Children’s
Healthcare Quality (NICHQ, 2007), with 44.4% of children considered overweight or
obese, Mississippi ranks 51 (worst) in overall prevalence of childhood overweight and
obesity. The survey included the 50 states plus the District of Columbia (NICHQ, 2007).
Information presented here is stark evidence that America has a childhood obesity
epidemic that has been increasing at an alarming rate among the nation’s preschool-aged
children and Mississippi’s children are significantly affected. These factors demonstrate
the need to study the evolution of obesity beginning in early childhood.
Certain demographic groups are especially impacted by overweight and obesity.
Similar to disparities in adult obesity, current trends demonstrate that minority and lowincome children are also disproportionately affected by obesity (CDC, 2009b; Gearhart et
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al., 2008; Hudson, 2008). Amongst America’s general child and adolescent populations,
there are significant racial, ethnic and gender disparities in obesity prevalence (Hudson,
2008; Ogden & Carroll, 2010). Non-Hispanic black girls and Hispanic boys are
disproportionately affected (CDC, 2011a). According to Hudson (2008), by age 6, the
prevalence of obesity is disproportionately higher among black preschoolers than white
preschoolers. Childhood and adolescent obesity rates are highest amongst non-Hispanic
black girls (29.2%) and Mexican-American boys (26.8%), followed by non-Hispanic
black boys (19.8%), Mexican-American girls (17.4%), non-Hispanic white boys (16.7%),
and non-Hispanic white girls (14.5%) (Ogden & Carroll, 2010). According to NICHQ
(2007), Mississippi’s disparities in childhood overweight and obesity status by race
largely followed national trends. Fifty-four percent (54.3%) of Mississippi’s black, nonHispanic children were overweight or obese, compared to 36% of Mississippi’s white,
non-Hispanic children (NICHQ, 2007).
While large gender differences exist in some racial/ethnic groups, the overall
national prevalence is similar among boys and girls (Wang & Beydoun, 2007).
Mississippi’s trend in child overweight and obesity by gender followed this national
trend. In a local study, the Child and Youth Prevalence of Overweight Survey
(CAYPOS), researchers found that the proportion of overweight Mississippi students in
kindergarten through grade 12 was similar among female (25.9%) and male (25.2%)
public school students (Molaison et al., 2007). Results of the local CAYPOS study
demonstrated that black students had a higher prevalence of overweight (27.4%)
compared to white students (22.9%) in both gender groups (Molaison et al., 2007). Due
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to small sample sizes, data were unavailable for Mississippi’s Hispanic children in both
the CAYPOS and NICHQ surveys.
Wang and Beydoun (2007) reported that minority and low-socioeconomic status
(L-SES) groups are disproportionately affected by overweight and obesity at all age
groups. According to NICHQ (2007), 44.8% of the nation’s low-income (< 100% Federal
Poverty Level) children were overweight or obese in 2007, compared to 22.2% of the
nation’s higher income (> 400% Federal Poverty Level) children. The CDC (2009a)
reported that one of seven low-income preschool-aged children were obese. According to
Seith and Isakson (2011), the gap in overweight between poor and non-poor children is
greatest among children in the preschool age range and the gap in obesity is greatest
among adolescents aged 12 to 17 years.
Disparity in obesity prevalence is especially disproportionate among L-SES
adolescent girls, who have a much higher prevalence (20.0%) of obesity compared to
their medium-SES (14.2%) and high-SES (12.9%) counterparts (Wang & Beydoun,
2007). While Mississippi’s low-income children followed the low-SES-obesity
prevalence trend, both high- and low-income Mississippi children fared worse in
overweight and obesity prevalence compared to national averages. Fifty-four percent
(54.8%) of Mississippi’s low-income children and 34.4% of Mississippi’s higher income
children were overweight or obese (NICHQ, 2007). The elevated prevalence of obesity
across SES categories in Mississippi’s children, as compared to national averages,
suggests the following: all overweight and obese Mississippi children experience
disparities when compared to the nation; Mississippi’s low-income children are
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especially burdened by a disparity in obesity prevalence; Mississippi has unique
challenges to addressing childhood overweight/obesity.
While studies of children in the general low-income population reported racial
and ethnic disparities in obesity, researchers studying 2- to 4-year-old children in
federally-funded health and nutrition programs, such as Medicaid and the Women,
Infants, and Children (WIC) program, reported the prevalence of obesity was similar
among black and white low-income preschool-aged children (CDC, 2009b; Hudson,
2008). According to the CDC (2009b), the overall obesity prevalence among low-income
preschool-aged children participating in federally-funded health and nutrition programs
increased steadily from 12.4% in 1998 to 14.5% in 2003, but virtually leveled by 2008
with a prevalence of 14.6%. During this time, obesity increased among all racial and
ethnic groups, except the Asian/Pacific Islander group (CDC, 2009b). Among the
preschool-aged children participating in these programs, the obesity prevalence was
highest amongst American Indian/Alaska Native (21.2%) and Hispanic (18.5%) children,
followed by lower prevalence amongst non-Hispanic white (12.6%), Asian/Pacific
Islander (12.3%), and non-Hispanic black (11.8%) children (CDC, 2009b).
National trends suggest that childhood overweight and obesity may be leveling
off (Ogden, Carroll, Curtin et al., 2010). However, CAYPOS researchers found that the
prevalence of childhood overweight and obesity does not appear to be leveling off in
Mississippi (Molaison et al., 2007). The prevalence of overweight in Mississippi school
children in grades 1 through 8 increased from 24% in the 2003 CAYPOS to 27.1% in the
2005 CAYPOS (Molaison et al., 2007). Prevalence of overweight and obesity in
Mississippi gradually increased from kindergarten and peaked in 7th grade (Molaison et
11

al., 2007). Moreover, CAYPOS reports actual height and weight measurements of
Mississippi students, as opposed to BMI calculations based on participant-reported
heights and weights like some national data sets. When local CAYPOS data collected
through measured heights and weights was compared to the 2003 Youth Risk Behavior
Surveillance System (YRBSS) participant-reported data, the measurements revealed
Mississippi’s childhood obesity rate was even higher than the estimated rate (Mississippi
Kids Count, 2009). Information presented here emphasizes several crucial points: obesity
develops sometime in early childhood; several factors play a role in obesity and its
related health disparities; and these issues especially impact Mississippi’s children.
Childhood obesity is of great concern because it has both immediate and longterm consequences. In fact, children who are obese in their preschool years are more
likely to be obese in adolescence and adulthood (CDC, 2009b). High body weight during
childhood puts children at risk for a lifetime of health problems and chronic disease
(Nelson et al., 2006). According to Hudson (2008), disparity in obesity-related diseases
can now be seen as early as age six. The CDC (2009a) reported that obese children
experience increased prevalence of asthma, sleep apnea, and hepatic steatosis (i.e., fatty
degeneration of the liver caused by elevated liver enzymes). Many lifestyle-mediated
chronic conditions that contribute to the major causes of death in American adults are
occurring during childhood (Nicklas, Baranowski, Cullen, & Berenson, 2001). Obesityrelated health problems now occurring in children that previously were not seen until
adulthood include hypertension, type 2 diabetes, and elevated blood cholesterol levels,
each of which is a major risk factor for development of cardiovascular disease (AHA,
2011; CDC, 2009a, 2011a; Mayo Clinic, 2010). During their youth, obese children and
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adolescents are more likely to experience cardiovascular disease risk factors than nonobese children (CDC, 2009a, 2011a). Moreover, the age of onset of Type 2 Diabetes
Mellitus (T2DM), previously known as “adult-onset,” is decreasing and is now
commonly found among adolescents, with children as young as eight being diagnosed
(Hudson, 2008; Nicklas, Baranowski, Cullen, & Berenson, 2001). With premature onset
of T2DM, there is the risk of earlier onset of its complications, such as neuropathy,
retinopathy, and cardiovascular disease (Hudson, 2008). Consequences of obesity in
childhood may also include psychosocial risks resulting from social discrimination, such
as depression, low self-esteem, and altered behavior, which may have life-long
consequences (AHA, 2011; CDC, 2009a; Hernandez, Uphold, Graham, & Singer, 1998;
Mayo Clinic, 2010).
In addition to the obesity-related health disparities experienced in childhood and
adolescence, childhood obesity has important ramifications on adult health (Nicklas,
Baranowski, Cullen, & Berenson, 2001). In fact, “it has been proposed that most healthcompromising adult behaviors have their origin in childhood” (Singer, Moore, Garrahie,
& Ellison, 1995, p. 1673). Obesity in early life is associated with several conditions
experienced in adulthood and has been linked to higher and earlier disability and death
rates (AHA, 2011; World Health Organization [WHO], 2011). Subsequently, overweight
and obese children are more likely to be obese adults (CDC, 2009a; Hernandez et al.,
1998; Hudson, 2008; May & Dietz, 2010; Nicklas, Baranowski, Cullen, & Berenson,
2001). Overweight adults are at increased risk for diabetes, cardiovascular disease, and
certain cancers (CDC, 2011a; WHO, 2011). Obesity raises blood cholesterol and
triglyceride levels, lowers high-density lipoprotein (HDL) cholesterol, raises blood
13

pressure levels, and can induce diabetes—which makes other risk factors even worse
(AHA, 2010). The progression of obesity-related chronic conditions that develop in
childhood, such as T2DM and cardiovascular disease risk factors, may advance to
significant health threats during adulthood, such as kidney failure, blindness, heart attack
and stroke (Hudson, 2008). Obesity in early life is not only recognized as a major risk
factor for coronary heart disease—America’s number one killer—it is predictive of
coronary heart disease, hypertension, and diabetes in adulthood (AHA, 2010; Nicklas,
Baranowski, Cullen, & Berenson, 2001). Other common health consequences of
overweight and obesity include musculoskeletal disorders (e.g., osteoarthritis, which is a
highly disabling degenerative disease of the joints) and some forms of cancer (e.g.,
endometrial, breast, and colon) (WHO, 2011).
Obesity is a major cause of preventable death in the U.S.; yet, its prevalence
presents a major public health challenge (NHLBI, 2000). Substantial weight loss is
difficult to maintain; therefore, obesity is easier to prevent than it is to treat (Nicklas,
Baranowski, Cullen, & Berenson, 2001). Since there is evidence that obesity and its
related conditions track from childhood to adulthood, researchers note that successful
prevention and treatment of obesity in early childhood could reduce the adult incidence
of obesity-related conditions, such as cardiovascular disease (Hudson, 2008; Nicklas,
Baranowski, Cullen, & Berenson, 2001; Singer et al., 1995). For these reasons, nutrition
education programs that encourage development of healthy habits in early childhood (i.e.,
the preschool years) are recommended.
At the most basic level, obesity results from an imbalance in energy intake
through food consumption and energy expenditure (May & Dietz, 2010). In early
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childhood, calories are used to support normal growth and development, metabolism, and
physical activity. Because early childhood is a critical developmental period, it comes
with high nutritional demands (Fox et al., 2010; May & Dietz, 2010). Even so, when a
child consumes more calories than the body uses, the excess calories are stored as fat, and
weight gain results; in time, this may lead to overweight and obesity (CDC, 2009c,
2009d). For the most part, overweight, obesity, and related conditions are preventable
(WHO, 2011). In order to prevent overweight and obesity, the calories children consume
through food and beverages should balance with the calories they use for physical
activity and normal growth (CDC, 2009c).
A variety of factors have been credited as contributing to the excess energy intake
of children, and ultimately to the increased prevalence of obesity and its related
conditions. Nonetheless, behavioral and environmental determinants receive most of the
credit for the increased prevalence of childhood obesity (CDC, 2009d, 2011a; LaRowe,
Moeller, & Adams, 2007; Nelson et al., 2006; Nicklas, Baranowski, Cullen, & Berenson,
2001).
Behavioral factors, such as poor diet selection and physical inactivity are the most
important factors contributing to the obesity epidemic (Biro & Wien, 2010; USDA &
USDHHS, 2010). However, environmental factors, such as the physical environment,
culture and socio-economic status, further influence behavioral factors (CDC, 2009c,
2009d; WHO, 2011). For example, young children may have poor diets, but they depend
on parents and caregivers, such as preschool teachers, to make and promote healthy food
choices. The environment influences the foods selected by adults that are then fed to
children. A variety of environmental factors may influence the selection of foods
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available, and in-turn, the development of poor dietary patterns among children. Dietary
behaviors and food preferences are established early in life, and the dietary patterns that
children adopt during this critical developmental period may affect growth and health
outcomes throughout the lifespan (Clark, Goyder, Bissell, Blank & Peters, 2007; May &
Dietz, 2010; Nicklas, Baranowski, Baranowski et al., 2001; Patrick & Nicklas, 2005).
Therefore, the development of healthy dietary patterns during early childhood, as well as
understanding what factors influence the development of poor dietary patterns, play
especially important roles in the prevention of both current and future weight problems.
For these reasons, dietary patterns and environmental factors that influence the diet of
young children will be subsequently addressed.

Dietary Patterns
The increased prevalence of childhood overweight and obesity has largely
coincided with changes in diet and consumption patterns (Nelson et al., 2006). Changes
in child dietary patterns that may explain the increase in child adiposity include larger
portion sizes for food and beverages; increase in meals eaten away from home, especially
fast food; availability of and frequent snacking on low-nutrient, energy-dense foods and
beverages; increased intake of sweetened beverages; low whole grain, fruit and vegetable
consumption, and poor dietary variety (CDC, 2009d, 2011a; Fox et al., 2010; Nelson et
al., 2006; Nicklas, Baranowski, Cullen, & Berenson, 2001). The increase in meals eaten
away from home is especially problematic because these meals, especially “fast food”
meals, generally have higher energy densities and larger portion sizes than meals
prepared at home, and they have been associated with decreased macro- and micro-
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nutrient variety, as well as increased total energy intake and weight gain (Popkin, Duffey,
& Gordon-Larsen, 2005). Quite simply, children have exhibited decreased variety in food
choices and troubling increases in poor food and beverage selections (Dwyer, Butte,
Deming, Siega-Riz, & Reidy 2010).
So, what is a healthy diet pattern? In the Dietary Guidelines for Americans, 2010,
the USDA and USDHHS (2010) recommend that a healthy diet for those over the age of
two years should limit intake of sodium, fats, added sugars, and refined grains, and
should emphasize nutrient-dense foods, such as fruits, vegetables, whole grains, lean
meats, poultry, eggs, seafood, beans, nuts, peas, seeds, and low-fat or fat-free milk and
milk products. For preschoolers (2-5 years old) who are moderately active (i.e., 30-60
minutes of physical activity a day), energy needs range from 1,000 to 1,400 calories per
day (USDA, Center for Nutrition Policy and Promotion [CNPP], 2005a). In order to meet
the recommended calorie level, suggested servings for food groups include 1-1½ cups of
fruit; 1-1½ cups of vegetables; 3-5 ounce-equivalents of grains; 2-4 ounce-equivalents of
lean meat and beans; 2 cups of fat-free milk; 3-4 teaspoons of oils; and 165-171
discretionary calories (USDA, CNPP, 2005b). Discretionary calories are the balance of
calories remaining after adequate servings of nutrient-dense foods have been selected
from each group.
Preschoolers often are only able to consume small amounts of food at meals and
may not be able to meet their nutritional needs in a 3 meal-a-day eating pattern; therefore,
1-2 healthy (i.e., low-energy, nutrient-dense) daily snacks that do not exceed energy
needs are an important component for rounding out their diet patterns (Kranz et al., 2006;
USDA, 2011b, c). Small portions of healthy snacks, such as fruits, vegetables, whole
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grains, low-fat or fat-free milk, and water should be emphasized (Fox et al., 2010). A
minimum of 8 to 10 repeated exposures to new foods may be necessary to increase
preference for these foods (Nicklas, Baranowski, Baranowski et al., 2001). Therefore,
snack time also represents an ideal time to introduce and repeatedly expose young
children to new healthy foods, which may help increase preference for these foods.
In order to help preschool-aged children develop healthy eating habits, the USDA
(2011a, b) offers parents and care-givers general dietary recommendations: set a good
example by eating healthful foods, offer a variety of foods, start with small portions, and
help children understand when they have had enough to eat. Additionally, follow a meal
and snack schedule, making sure that food offered at each meal and snack contributes to
the child’s needs; set reasonable limits for the start and end of a meal; avoid provision of
candy and cookies to make up for a meal not eaten; allow children to recognize when
they are hungry or full; help them try new foods (USDA, 2011a, b).
Preschoolers’ dietary patterns often do not follow recommended guidelines (Fox
et al., 2010; Kranz et al., 2008). While the increase in childhood obesity mainly reflects
increased energy intake (Barnard, 2010), a number of food choices are credited with the
excess energy contribution. Studies have demonstrated increases in portion size, energy
intake, and percentage of children consuming foods that supply poor nutritional value.
Overall, the diets of many preschoolers are high in saturated fat, sodium, sugar, and
calories (Dwyer et al., 2010; Hudson et al., 2005; Kranz et al., 2006). Diets high in
refined grains, added sugars and added fats tend to be energy-dense, but nutrient-poor
and have been associated with higher disease risk and mortality rates (Darmon &
Drewnowski, 2008). Types of food credited with supplying excessive energy intake
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among children include pasta; milk, cheese, and frozen dairy products; meats; energydense, nutrient-poor salty and sweet snacks, such as chips, pretzels, and cookies; as well
as sugar-sweetened beverages, including soda, non-juice fruit drinks, and fruit juice
(Barnard, 2010; Fox et al., 2010; Kranz et al., 2006; May & Dietz, 2010; Nelson et al.,
2006). The excess calories are more frequently contributed by the increased consumption
of nutrient-poor snacks (Popkin et al., 2005). As Dwyer and others (2010) noted,
increases in nutrient-poor snacks are troubling to the dietary variety of young children.
Furthermore, meeting the nutritional needs of preschoolers without exceeding their
energy requirements leaves little room for foods and beverages of high-energy-density
and low nutritional value (Fox et al., 2010; May & Dietz, 2010).
While many items contributing to the excessive caloric intake of children are
nutritious when consumed in moderation, many parents and care-givers may not realize
that the amount or volume consumed should be limited. For example, studies reported
that sweetened beverages, including fruit juice, non-fruit drinks, and sodas were
significant contributors to the nutrient and energy intake of young children; however,
parents apparently considered liquid consumption to be harmless and overlooked
unhealthy qualities, such as high sugar content and poor nutritional value (Nelson et al.,
2006). In fact, Wang, Ludwig, Sonneville, and Gortmaker (2009) estimated that replacing
all sugar-sweetened beverages with water would result in an average net reduction of 235
calories per day. Interestingly, Wang and colleagues (2009) did not find a significant
reduction in total energy intake when sugar-sweetened beverages were replaced with diet
drinks.
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Several studies support the hypothesis that excess energy from calorically
sweetened beverages may play an important role in the increased prevalence of child
overweight and obesity (LaRowe et al., 2007; Nelson et al., 2006; Wang et al., 2009;
Welsh et al., 2005). As rates of childhood obesity have dramatically increased,
consumption of sugar-sweetened beverages by children and adolescents has increased
substantially (Wang et al., 2009). According to Wang et al. (2009), energy intake from
sweetened beverages increased 135% between 1977 and 2001, and rates of obesity in
children aged 2 to 11 years more than doubled during a similar period. One explanation
proposed for the link between sweetened beverage consumption and higher energy intake
resulting in overweight is that individuals do not reduce energy intake from food sources
to compensate for excess calories consumed from sweetened drinks (Wang et al., 2009).
Evidence from other studies suggested that preschoolers’ consumption of sweetened
beverages displaced micronutrient-dense foods and compromised dietary variety (Kranz,
Smicklas-Wright, Siega-Riz, & Mitchell, 2004; LaRowe et al., 2007). For example,
Sturm (2005) reported that soft drink consumption was positively related to higher calorie
intake, but negatively related to milk, fruit, and vegetable consumption. Although the
increased prevalence of childhood obesity and increased intake of sweetened beverages is
merely a broad correlation, the link between sweetened beverage intake and increased
energy consumption is a consistent finding among studies investigating beverage
consumption patterns.
At the same time the prevalence of childhood obesity increased, young children’s
consumption of nutrient-poor foods and beverages increased and preschoolers’
consumption of fruits, vegetables, and other nutrient-dense foods decreased (Fox et al.,
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2010; Hudson et al., 2005; Kranz et al., 2008). When vegetables were included, French
fries ranked as the most popular vegetable among preschoolers (Dwyer et al., 2010). Due
to decreased intake of high-nutrient food sources, preschoolers’ diets are low in fiber,
essential fatty acids, and certain micronutrients, such as vitamin E and potassium (Dwyer
et al., 2010; Hudson et al., 2005; Kranz et al., 2006). Several studies support the finding
that excess intake of energy-dense, nutrient-poor foods and beverages may lead to
inadequate intake of other nutrients (Dwyer et al., 2010; Hudson et al., 2005; Kranz et al.,
2006). For the reason that dietary patterns with high intakes of fruit and vegetables have
been associated with multiple health benefits, including decreased risk of obesity, the low
and decreased consumption of fruits and vegetables among preschoolers is of concern
(Dwyer et al., 2010; Nelson et al., 2006; Nicklas, Baranowski, Baranowski et al., 2001).
Fruits and vegetables are generally low in fat and energy density; therefore, when
substituted for high-fat foods, fruits and vegetables may contribute to a reduced intake of
dietary fat and subsequently calories (Nicklas, Baranowski, Baranowski et al., 2001).
Regardless of the food sources contributing to excess energy intake among
preschool-aged children, it is clear that their diets need improvement. The evidence-base
supports the need to improve the overall diet quality of preschoolers by emphasizing
consumption of whole grains, fruits and vegetables, lean meats, and low-fat or fat-free
milk (i.e., nutrient-dense foods), while at the same time limiting intake of foods and
beverages with added sugars, refined grains, sodium, and saturated fats (i.e., energydense, nutrient-poor foods) (Fox et al., 2010; Kranz et al., 2006; Kranz et al., 2008;
LaRowe et al., 2007; USDA & USDHHS, 2010). Since the prevalence of obesity
decreases significantly with increasing diet quality, strategies for influencing enhanced
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diet quality are essential for decreasing prevalence of childhood obesity (Kranz et al.,
2008).
The evidence demonstrates that dietary patterns, obesity, and obesity-related
health problems track from early childhood into adulthood (Nicklas, Baranowski,
Baranowski et al., 2001; Nicklas, Baranowski, Cullen & Berenson, 2001; Singer et al.,
1995). Since diet patterns formed during early childhood continue to have a strong
influence on food choices throughout the school years and even into adulthood, healthful
dietary patterns established during early childhood are critical to the establishment of lifelong healthy eating habits (Freedman & Alvarez, 2010; Fox et al., 2010; Kranz et al.,
2006; May & Dietz, 2010; Nicklas, Baranowski, Baranowski et al., 2001; Patrick &
Nicklas, 2005; Singer et al., 1995). It seems clear that influencing dietary modifications
among preschoolers that emphasize nutrient-dense items as a replacement of energydense items represents a key strategy for preventing development of poor dietary patterns
and ultimately for preventing obesity. Furthermore, the evidence suggests that the
development of healthful dietary patterns during the preschool years may be especially
important in the prevention of overweight, obesity, and related disease risk factors
throughout childhood and into adulthood. While poor diet quality is one of the most
important factors contributing to variations in weight and health, gaining an
understanding of underlying influences on variation in dietary choices may prove to be
critical to the prevention of obesity and health disparities (Drewnowski & Darmon, 2005;
Nicklas, Baranowski, Baranowski et al., 2001). The increased prevalence of obesity and
consumption of poor nutrient foods among low-income populations has led researchers to

22

investigate components of the physical and social environments that may contribute to
poor dietary selection, and ultimately to obesity.

Environmental Influences on Dietary Behaviors and Obesity
While behavioral factors, such as poor diet selection and physical inactivity, more
obviously influence weight status, other factors may interact in less obvious ways to
influence suboptimal dietary behaviors of children. The development of poor child diet
quality has been linked with environmental influences. The social environment of the
family is perhaps the most influential factor on the food consumption of young children
(Nicklas, Baranowski, Baranowski et al., 2001). However, other factors, such as the
physical and larger social environments, may interact to influence the family
environment. Studies have been conducted linking the physical and social environments
with changes in eating patterns, physical activity and obesity. In fact, research
demonstrates that children’s eating patterns are strongly influenced by characteristics of
the physical and social environments (Patrick & Nicklas, 2005). Components of the
physical environment include the built environment (e.g., urban design, land use,
transportation and physical infrastructure, etc.) and the food environment (e.g.,
accessibility to food stores and restaurants) (USDA, ERS, 2009a). The social
environment includes various socioeconomic and sociocultural factors faced by families
and individuals.
Diet is a major determinant of BMI, obesity, and diet-related diseases, such as
diabetes and cardiovascular disease; however, individual, physical, and social factors are
determinants of the diet (USDA, ERS, 2009a). The physical and social environments
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influence human behavior, although people often interact or respond to these
environments without conscious awareness (Cohen, 2008).

Physical Environment
Physical neighborhood environments may independently affect human behavior
and have been associated with dietary patterns and practices, health behaviors, and health
outcomes, including obesity (Booth, Pinkston, and Poston, 2005; Popkin et al., 2005).
The community’s built (i.e., physical) environment can either facilitate or hinder
healthful eating and physical activity (Booth et al., 2005). Popkin and colleagues (2005)
described the built environment as a multidimensional concept that broadly includes
patterns of human interaction with the physical environment in a given geographical area.
Components of the built environment include urban design and the physical elements of
the area; land use, including location and density of residential, commercial and other
uses; availability of public transportation and the physical infrastructure of roads and
sidewalks (Booth et al., 2005; Popkin et al., 2005).
Changes in the built environment and the ways in which people interact with it
(e.g., distance and method of travel for food, work, leisure), have shifted dramatically
over the past several decades and have led to shifts in energy imbalance and obesity
patterns (Popkin et al., 2005). The development of labor-saving devices and shortcuts,
which decrease everyday labor and make life easier for people, have ultimately resulted
in a considerable decline in the total energy expenditure needed to survive (Cohen, 2008).
Changes in food production, processing and distribution systems, as well as food
shopping and eating options have led to dramatic shifts in dietary patterns; that is, the
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foods we eat, the location of consumption, the number of eating events and the
composition of persons at each eating event have changed (Popkin et al., 2005).
Changes in technology and the built environment contributed to many of the
changes in the food environment, such as the places and ways in which we eat (e.g., onthe-go). For instance, the number of fast food establishments and amount spent on awayfrom-home meals (including fast food and dine-in restaurants) have increased
substantially; yet, away-from-home eating is associated with decreased macro/micronutrient intake and dietary variety, increased energy density and total energy intake,
weight gain and increased BMI (Popkin et al., 2005; Patrick & Nicklas, 2005). In
addition to the increased density of fast food places, changes in the built environment
have limited the accessibility to supermarkets with healthier options—changes that
promote unhealthful food choices and hinder good nutrition (Booth et al., 2005). For
these reasons, it can be surmised that families are enabled to make poor dietary decisions,
such as frequent fast food eating, by a built environment that makes poor food choices
more abundant and/or more easily accessible than healthier food outlets like
supermarkets, which are known to have a selection of fresh fruits, vegetables, and other
nutrient-dense options. Since eating away-from-home has increased dramatically in the
past couple of decades, knowing how to choose healthier fast food and dine-in restaurant
options may prove to be a key strategy in modifying a lifestyle variable that is known to
increase total energy intake.
A variety of factors may contribute to the relationship between the physical
environment, lower socioeconomic status and obesity (Biro & Wien, 2010). For example,
accessibility of supermarkets, rather than small grocery and convenience stores, is a key
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factor in healthy food availability (Krukowski, West, Harvey-Berino & Prewitt, 2010).
Larger store size was significantly (p < 0.01) associated with more favorable prices for
healthier food items; however, supermarkets were less likely to be located in lower
income neighborhoods (Krukowski et al., 2010). Poorer neighborhoods have a greater
number of fast-food restaurants and convenience stores, but fewer large grocery stores or
supermarkets in comparison to more affluent neighborhoods, all of which are factors that
limit availability or accessibility of healthful food choices (Booth et al., 2005).
Drewnowski and Darmon (2005) concluded that “disparities in access to healthier diets
may help explain why the highest rates of obesity and diabetes are found among
minorities and the working poor.”
Additionally, researchers reported that healthier foods are less available in lowerincome communities (Booth et al., 2005; Drewnowski & Darmon, 2005; Krukowski et
al., 2010). Even among supermarkets located in low-income neighborhoods, Krukowski
and others (2010) found that limited availability of healthier foods in these neighborhoods presented an obstacle to consuming a healthy diet. Similarly, Drewnowski and
Darmon (2005) reported that not only were fresh fruits and vegetables less likely to be
available in low-income neighborhoods, they were more expensive on a per-calorie basis
than fats and sweets.
Several studies reported that energy-dense foods of poor nutritional value provide
dietary energy at the lowest cost and that consumers with limited resources may select
these foods as a way to minimize food costs (Biro & Wien, 2010; Drewnowski &
Darmon, 2005; Sturm, 2005). In fact, Biro and Wien (2010) reported that the biggest
environmental exposure to be concerned about was the ready availability of energy-dense
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foods at a lower cost-per-calorie than healthful foods. Researchers concluded that, in an
effort to minimize food costs, low-income families are driven in the direction of energydense foods, with a high proportion of these foods containing refined grains, added
sugars and added fats (Biro & Wien, 2010; Drewnowski & Darmon, 2005). Since it has
previously been established that such foods are energy-dense, but nutrient-poor and
represent the largest proportion of increased intake, it becomes clear that lower cost and
enhanced convenience to consume these foods may contribute to the obesity disparity
among low-income children.
Over twenty-three (23.5) million Americans live in low-income urban or rural
areas where access to supermarkets and grocery stores with nutritious food is limited;
these areas are known as food deserts (USDA, ERS, 2009a). According to Blanchard and
Lyson (n.d.), 443,079 Mississippians reside in low-access areas. People living in lowincome areas may be constrained in their ability to access transportation and spend
significantly more time traveling to a supermarket than the national average, 19.5 minutes
compared to 15 minutes (USDA, ERS, 2009a). Due to limited accessibility to
supermarkets, a key concern for people living in food deserts is reliance on small grocery
or convenience stores, which may not stock all the foods needed for a healthy diet and
which may offer healthier and other foods at higher prices (USDA, ERS, 2009a).
Residents of food deserts tend to pay higher prices for groceries, either because
they are limited to the more expensive convenient locations, or because they incur a
greater travel cost to access a more distant supermarket (Blanchard & Lyson, n.d.;
USDA, ERS, 2009a). In fact, some of the very poorest households (i.e., those earning less
than $8,000 per year) may pay between 0.5 percent and 1.3 percent more for the same
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food than households earning slightly more (USDA, ERS, 2009a). Since it has been
established that minority and low-income children are disproportionately affected by
obesity, and that food deserts are more likely to be located in poor and rural areas where
unhealthy food options outweigh healthy options, the food environment as a risk factor
for child obesity warrants consideration.
Availability, ease of accessibility, and price of foods are components of the food
environment that influence purchasing patterns and in-turn influence dietary intake and
weight status (Darmon & Drewnowski, 2008; Krukowski et al., 2010). Easy access to
less nutritious food, coupled with limited access to healthier food sources has been linked
to poor diets and, ultimately, to obesity and diet-related diseases (Darmon &
Drewnowski, 2008; USDA, ERS, 2009a). Thus, the disparity between those with and
without adequate access to foods that support a healthy diet may be responsible for
explaining some of the disparity in the obesity prevalence among low-income
populations. For many low income families, physical distance from larger supermarkets,
increased distribution of fast food and other convenience food places, and lower cost for
nutrient-poor foods are barriers to consuming a healthy diet. Evidence presented here
suggests that the physical environment contributes to the obesity epidemic by hindering
access to healthy food options and facilitating access to nutrient-poor choices. While
these characteristics of the physical environment are important influences on dietary
behaviors, these variables are most suitably addressed through policy changes.
Other influences on the dietary behaviors and weight status of children include
components of the social environment, including the influence of family and preschools,
which may be addressed through nutrition education and health promotion interventions.
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Social Environment
A variety of family and social factors are responsible for influencing children’s
eating behaviors, attitudes toward food, and assessment of satiety, factors that influence
their weight and may subsequently influence the onset of obesity (Patrick & Nicklas,
2005). While the family has traditionally been the primary social influence on the eating
behavior of young children, up to 60 percent of children younger than six years of age
spend at least 29 hours per week in a child-care setting, which suggests that young
children are routinely influenced by dietary behaviors of childcare providers in these
settings several times a day (Freedman & Alvarez, 2010; Nicklas, Baranowski,
Baranowski et al., 2001). Subsequently, some of the social influence and responsibility
for the development of children’s eating behaviors has shifted to child-care providers
(Freedman & Alvarez, 2010; Nicklas, Baranowski, Baranowski et al., 2001). In fact,
parents reported that child-care providers were at least as important, and possibly more
important than family members in shaping food preferences of young children (Nicklas,
Baranowski, Baranowski et al., 2001). Thus, influencing the development of healthy
eating behaviors has become a shared responsibility between parents and childcare
providers (Freedman & Alvarez, 2010).
The food preferences, attitudes and behaviors modeled by parents and
caregivers—a process known as food socialization—influence their child’s food
consumption, preferences, and eating behaviors (Nicklas, Baranowski, Baranowski et al.,
2001). Repeatedly exposing young children to healthy foods is a key strategy for
overcoming food neophobia and for developing food preferences (Patrick & Nicklas,
2005; Young, Anderson, Beckstrom, Bellows, & Johnson, 2004). Preference for healthy
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food later in life is related to frequent exposure to healthy foods in early childhood
(Dwyer et al., 2010). Food preferences and eating behaviors developed early in life
remain relatively stable throughout a person’s life and influence future weight and health;
therefore, an unhealthy diet in childhood has health implications throughout life (Clark et
al., 2007; Freedman & Alvarez, 2010; May & Dietz, 2010; Nicklas, Baranowski,
Baranowski et al., 2001; Patrick & Nicklas, 2005). This suggests that development of
healthy dietary behaviors in early childhood may be an important strategy for preventing
overweight, obesity, and other health problems in adulthood. Thus, in order to increase
the chance of healthy eating habits in adulthood, initiating, enhancing and sustaining
good eating habits in toddlerhood and the preschool years is imperative (Dwyer et al.,
2010; Freedman & Alvarez, 2010; Kranz et al., 2006; May & Dietz, 2010). Therefore, it
is important for parents and preschool caregivers to model positive eating behaviors and
repeatedly provide a selection of healthful foods to young children.
Since eating patterns and food preferences are developed and well-established
early in life, the preschool years are a pivotal time in the development of healthy food
preferences and positive dietary patterns (Dwyer et al., 2010; Fox et al., 2010; Freedman
& Alvarez, 2010; May & Dietz, 2010; Nicklas, Baranowski, Baranowski et al., 2001;
Young et al., 2004). Efforts to improve preschoolers’ diet quality and instill healthy
dietary habits are recommended strategies for preventing childhood and adult obesity, as
well as for reducing the adult incidence of cardiovascular disease (Freedman & Alvarez,
2010; Kranz et al., 2006; Kranz et al., 2008; May & Dietz, 2010; Nelson et al., 2006;
Nicklas, Baranowski, Cullen et al., 2001; Singer et al., 1995). Since caregivers have such
a strong influence on the development of young children, preschool is an optimal setting
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for teaching healthful dietary behaviors (Freedman & Alvarez, 2010). Modeling of
healthy eating behaviors by preschool caregivers is an effective way to encourage
children to try new foods (Freedman & Alvarez, 2010). The literature clearly supports the
preschool years and setting as the optimal time and location for effectively influencing,
supporting, and strengthening the development of healthy nutrition habits that are likely
to influence future healthful habits and health outcomes.
The social milieu may influence choices that either promote or restrict healthy
eating (May & Dietz, 2010). In order to influence development of positive eating patterns
and preference for healthful foods among children, preschool caregivers should model
healthful eating and positive behaviors. Examples of behaviors that should be modeled by
caregivers include: selecting and eating healthful foods in front of children; frequently
and repeatedly exposing children to new foods, especially fruits, vegetables, whole grains
and low-fat dairy products; making healthful foods available and accessible to children;
eating meals together; and using an authoritative feeding style (i.e., adults determine
foods offered, but children are allowed to determine which foods are eaten) (Fox et al.,
2010; May & Dietz, 2010; Nicklas, Baranowski, Baranowski et al., 2001; Patrick &
Nicklas, 2005). While caregivers are encouraged to expose preschoolers to a wide variety
of fruits and vegetables, as well as whole grains, and low-fat dairy products, they are also
encouraged to limit low-nutrient, energy-dense foods and beverages (Fox et al., 2010;
Kranz et al., 2008; May & Dietz, 2010).
Young children depend on their caregivers to model positive food socialization
practices and provide healthful food choices that promote healthy growth and
development. However, the mealtime practices and types of foods made available to
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children are further influenced by the socioeconomic and sociocultural dynamics of their
caregivers (May & Dietz, 2010; Patrick & Nicklas, 2005). Studies demonstrate that
household income, as well as parent education, nutrition knowledge, and mealtime
structure of families and caregivers are especially important influences on diet quality,
eating patterns and behaviors, and weight status of children (May & Dietz, 2010; Patrick
& Nicklas, 2005). Cultural differences in food selection and preparation, parenting styles,
and preference for larger body types may also influence child feeding, and in-turn, child
weight (May & Dietz, 2010). Parents knowledgeable about nutrition are more likely to
make healthy food choices for their children; furthermore, higher parental nutrition
knowledge is associated with a lower prevalence of overweight in children (Clark et al.,
2007; Hudson et al., 2005). Since SES variables are likely to affect all aspects of energy
balance, from access to healthy foods to opportunities for physical activity, lowsocioeconomic status presents a unique set of challenges to the establishment of healthy
eating behaviors among children (Darmon & Drewnowski, 2008).
Research demonstrates that family income is an important predictor of eating
patterns, quality nutrient consumption, and child health (Gupta, de Wit, & McKeown,
2007; Patrick & Nicklas, 2005). Darmon & Drewnowski (2008) report that a direct link
between SES and the nutritional quality of children’s diets has been established. Income
influences the selection of foods available in a household and often presents a barrier to
healthy eating (Darmon & Drewnowski, 2008; Patrick & Nicklas, 2005). Selecting food
of the appropriate type and adequate amount are issues faced by many families living in
poverty. It has been noted that diet quality follows a socioeconomic gradient, with poor
quality diets being associated with lower SES (Darmon & Drewnowski, 2008;
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Drewnowski & Darmon, 2005). Studies demonstrate that there are notable differences in
the food intake patterns of low-income children when compared to children from
relatively higher-income families (Casey, Szeto, Lensing, Bogle & Weber, 2001; Darmon
& Drewnowski, 2008). While children from low-income families eat fewer whole grains,
fruits, vegetables, lean meats and fish, they have higher intakes of fat, sugar, cholesterol,
and low-nutrient snack options compared to children from higher income families
(Darmon & Drewnowski, 2008; Patrick & Nicklas, 2005). In addition to having poorer
diet quality, children from low-income families are also more likely to be undernourished
and in poorer health than their higher SES counterparts (Darmon & Drewnowski, 2008;
Jyoti, Frongillo, & Jones, 2005; Patrick & Nicklas, 2005).
Poor nutrient density may not be the only problem faced by children from lowincome families. When financial resources are limited, many families may experience the
condition known as food insecurity, which is “a household-level economic and social
condition of limited or uncertain access to adequate food” (USDA, ERS, 2010). Food
insecurity varies through a continuum of successive stages as the condition becomes
more severe: from food secure to food insecure with low food security or very low food
security (Bickel, Nord, Price, Hamilton, & Cook, 2000). While households classified as
low food security report food access problems and may rely on reducing variety to only a
few basic foods, households with very low food security are distinguished by also
reporting multiple occasions of reduced food intake and disrupted eating patterns (Nord,
Coleman-Jensen, Andrews, & Carlson, 2010).
Food insecurity has been linked with a variety of nutritional and non-nutritional
developmental consequences for children including poor micronutrient intake, reduced
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food variety, disrupted eating patterns, food insufficiency, hunger, malnutrition, poor
child health, poor academic performance, impaired social skills development, behavioral
and attention problems, as well as risk for overweight and overweight status (Campbell,
1991; Casey et al., 2006; Cook et al., 2004; Jyoti et al., 2005; Nord et al., 2010). One
explanation for the association of food insecurity and child overweight is that food
insecurity may cause parents to practice compensatory feeding practices that may lead to
overall increased energy intake among children, ultimately leading to obesity (Feinberg,
Kavanagh, Young, & Prudent, 2008). Examples of compensatory feeding practices
include overcompensation for periods when food is scarce, cycling food and energy
intakes during periods of food scarcity and relative abundance, and higher consumption
of less-expensive energy-dense foods (Feinberg et al., 2008). Economic deprivation
associated with consumption of cheap, energy-dense foods is another mechanism
proposed to explain the association between food insecurity and weight gain (Jyoti et al.,
2005).
Food security is a condition necessary for individuals to be healthy and well
nourished (Nord et al., 2010). Therefore, household food insecurity is an important risk
factor for poor child health (Casey et al., 2005). In 10.6 percent of American households
with children, the children were food insecure at times during 2009; and, in 1.2 percent of
households with children, one child or more was subject to reduced food intake and
disrupted eating patterns (Nord et al., 2010). Any factor (e.g., money, time, information,
health) that limits the proportion of a household’s resources available for food acquisition
presents a risk factor for food insecurity (Campbell, 1991). Since food insecurity is a
problem of inadequate resources for food, poverty is a risk factor for food insecurity.
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Nord and others (2010) found that food insecurity was at least four times more prevalent
in households with incomes below 185% of the poverty line than for those with incomes
above that range.
The official national poverty rate for 2009 was 14.3 percent (U.S. Census Bureau,
2010a). In the same year, Mississippi’s estimated poverty rate was 21.8 percent (U.S.
Census Bureau, 2010b). In 2009, Mississippi ranked number one for total population
living in poverty, as well as for children living in poverty (Food Research and Action
Center, 2011). The majority of Mississippi counties had 16.3 percent or more of their
population living in poverty in 2009, as evidenced by the darkest shading in Figure 2.1
(USDA, ERS, 2009b). The map reveals that only seven Mississippi counties had less than
16.3 percent of their population living in poverty. Itawamba County had 14.3 to 16.2
percent living in poverty. Four counties, Madison, Rankin, Lamar, and Jackson, had
between 11 and 14.2 percent living in poverty. Desoto County had the lowest rate, with
less than 10.9 percent living in poverty. This demonstrates that poverty is especially
problematic in Mississippi, and suggests that food insecurity is likely to also be
problematic.
Nord and others (2010) found that the South had the highest prevalence of food
insecurity and food insecure children. With a prevalence of 17.1 percent, Mississippi had
the second highest prevalence of household-level food insecurity in 2009 (Nord et al.,
2010). While Nord and colleagues (2010) did not report prevalence of child food
insecurity by state, Feeding America (2010) reported that 18.6 percent of Mississippi’s
children under the age of five were food insecure for the years 2005-2007. The evidence
suggests that helping parents make the most of their resources available for food
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acquisition may prove to be an effective strategy for preventing food insecurity and
insufficiency, as well as in preventing compensatory feeding practice that may lead to
obesity among children.

Figure 2.1 Percent of Mississippi Population in Poverty, 2009 (USDA, ERS, 2009b)
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Nutrition Assistance Programs
In order to increase food security and prevent children from going hungry, the
Federal government supports several nutrition assistance programs to help low-income
families with children acquire healthy foods without creating a hardship on their monthly
budget. The Food and Nutrition Service (FNS) of the USDA provides low-income
families with children access to food, as well as to nutrition education through nutrition
assistance programs (USDA, FNS, 2011a). To be eligible, families must meet certain
income-eligibility guidelines established by the Federal government, which are adjusted
annually to account for changes in the Consumer Price Index (Office of the Federal
Register, 2011).
Participation in a Federal food assistance program may allow families to spend
more on the purchase of nutrient-dense foods (Kranz et al., 2008). Preschool-aged
children from low-income families may be eligible for any one or a combination of these
Federally-funded nutrition assistance programs: Supplemental Nutrition Assistance
Program (SNAP), which is formerly the Food Stamp Program; Special Supplemental
Nutrition Program for Women, Infants, and Children (WIC); Child and Adult Care Food
Program (CACFP), through participating public or private nonprofit child care centers,
including Head Start; Summer Food Service Program; The Emergency Food Assistance
Program, through food banks; and the Commodity Supplemental Food Program (CSFP);
however, individuals cannot participate in CSFP and WIC at the same time (USDA, FNS,
2011a).
Programs like SNAP, WIC, and CACFP are funded at the Federal level by the
USDA through the FNS, which works in partnership with States, who determine
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participant eligibility and distribute benefits (USDA, FNS, 2011b). SNAP provides
qualifying low-income households with debit cards known as electronic benefits transfer
(EBT) cards that can be used like cash at most grocery stores (USDA, FNS 2010). Nearly
50 percent of SNAP participants are children (USDA, FNS 2010). WIC provides
supplemental foods, nutrition education, and healthcare referrals; children at nutritional
risk are eligible to participate in WIC up to five years of age (USDA, FNS 2011c).
CACFP provides food and nutrition learning opportunities in an environment where
preschool-aged children spend most of their time: in participating childcare settings, like
Head Start (USDA, FNS, 2011d). Through the CACFP, children enrolled in Head Start or
other participating centers may receive either two meals and one snack or two snacks and
one meal per day (USDA, FNS, 2011d).

Nutrition Education
In addition to Federal resources, a variety of state and community-level resources
are available to assist low-income or limited-resource families with improving their
nutritional and health status. The Mississippi State University Extension Service (MSUES) is one such agency committed to improving the nutrition and health of low-income
families in communities across Mississippi. The MSU-ES is the off-campus educational
arm of Mississippi State University that provides research and educational information to
individuals in all 82 Mississippi counties (MSU, 2010a). The mission of the MSU-ES is
to provide “research-based information, educational programs, and technology transfer
focused on issues and needs of the people of Mississippi, enabling them to make
informed decisions about their economic, social, and cultural well-being” (MSU, 2010b).

38

MSU-ES assists limited-resource families with improving their nutritional status
by providing nutrition education programs, including programs that are components of
national initiatives, like the Expanded Food and Nutrition Education Program (EFNEP)
and the Family Nutrition Program (FNP). These programs promote sound nutrition and
health principles and build nutrition and health knowledge and skills (MSU-ES, 2011a,
2011b). EFNEP focuses on providing limited-resource families with tools to wisely use
their resources for adequate nutrition that promotes good health (MSU-ES, 2011a). FNP
provides nutrition education designed to increase knowledge of food and nutrition,
including buying and handling food, to individuals participating in SNAP (MSU-ES,
2011b). The goal of FNP is to teach SNAP participants how to effectively manage food
resources (MSU-ES, 2011b). MSU-ES also collaborates with community agencies and
sponsors other nutrition education programs as the need arises.
MSU-ES has collaborated with Head Start Centers, among others, to reach lowincome audiences. Many low-income families with preschool-aged children rely on Head
Start to provide their children with early developmental training that will help prepare
them for school; in fact, 26,520 Mississippi children were enrolled in Head Start in 2009
(USDHHS, Administration for Children & Families [ACF], Office of Head Start [OHS],
2010). Preschool-aged children from families with income below the poverty line are
eligible for Head Start services; foster children and children from families receiving
public assistance are also eligible for Head Start services, regardless of their family
income (USDHHS, ACF, 2007). In addition to providing nutritious foods for preschool
children, Head Start also provides comprehensive services to foster child development,
including preschool education, as well as nutrition and health education and access to
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medical, dental, and mental health care services (USDHHS, ACF, 2010; USDHHS, ACF,
OHS, 2011). Collaborating with Head Start Centers allows agencies like MSU-ES the
opportunity to provide nutrition education and health promotion programming relevant to
low-income preschool populations, as well as their most important influences: their
preschool caregivers and families.
The current review of the literature for health promotion programs targeting
children revealed that most existing health promotion programs are designed to target
children once they enter primary school. Literature on nutrition education and health
promotion programs designed for preschools is scarce. However, with increasing
evidence highlighting the importance of early childhood interventions to promote healthy
dietary development, health promotion programs for preschool populations are beginning
to be developed and implemented. Current programs include Color Me Healthy and the
Coordinated Approach to Child Health (CATCH) for Early Childhood program.
Color Me Healthy is designed to be used in childcare centers, family daycare
homes, and Head Start classrooms to stimulate all of the senses of 4- to 5-year-old
children to teach them that healthy food and physical activity are fun (Dunn, Thomas,
Pegram, Ward, & Schmal, 2004). After attending teacher training sessions, childcare
providers receive the Color Me Healthy curriculum at no cost. Dunn, Thomas, Ward and
colleagues (2006) reported the following results from program participant evaluations: 92
percent indicated that the program increased the physical activity of children in their care,
93 percent indicated improvement in children’s knowledge about healthy eating, 79
percent indicated that children were more willing to try new foods, and 82 percent
indicated that the curriculum improved fruit and vegetable recognition. Assessing the
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provider’s perception of the curriculum also revealed that Color Me Healthy helped 92.3
percent of providers realize the importance of teaching children about nutrition (Dunn et
al., 2006).
CATCH Early Childhood (CEC) is a preschool-based program modeled after the
original CATCH program; CEC is designed to promote healthy nutrition and increase
physical activity among 3- to 5-year olds (Sharma, Chuang & Hedberg, 2011). The CEC
program was pilot-tested (with 75 children, their parents, and nine teachers) in two Harris
County, Texas Head Start Centers over six weeks in Fall 2008 (Sharma et al., 2011).
Since the activities were preschool-based, all 92 children enrolled in the two centers
received the intervention, but only those children whose parents provided informed
consent were assessed. CEC has four major components: (1) teacher-led nutrition-based
classroom curriculum; (2) teacher-led physical activity box; (3) parent education tipsheets; and (4) teacher training for participating preschool teachers.
Results of the CEC pilot test revealed that 39.4 percent of the participating
children were overweight or obese based on anthropometric measurements, but only 1.5
percent of participating parents perceived their children as overweight or obese. This
finding emphasizes the importance of nutrition education programs that include
information on healthy weight and modifying cultural perspectives of appropriate body
size for children. In the post-intervention teacher focus groups, teachers reported that they
were able to successfully incorporate the nutrition lessons and activities into their day;
that children responded positively to the activities included in the CEC lessons; and that
children were able to distinguish between “sometimes foods” and “everyday foods.” The
pilot test of the CEC revealed a need to shorten the length of the lessons and provide
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more specific instructions for the activity box. Based on lessons learned from the pilot
test, the CEC was modified and researchers decided to evaluate the newly modified
program for the 2009-2010 school year. The researchers decided to use a larger sample of
preschoolers enrolled in Harrison County, Texas Head Start Centers using a grouprandomized controlled design (Sharma et al., 2011). The CEC program is available
commercially for implementation in preschool settings.
Sustained improvements in dietary behavior would benefit from long-term,
repeated exposure to nutrition education (Gregson et al., 2001). Beginning nutrition
education in preschool and building on the foundation established there would, therefore,
supplement, extend, and enhance nutrition education provided to children in primary
school and beyond. While the evidence clearly demonstrates that dietary patterns begin in
early childhood and influence weight status and health, interventions targeting
preschoolers appear to be a new area for programming. The limited availability of
nutrition education and health promotion programs targeting young children emphasizes
the need for development of programs that can be implemented in the preschool setting.
Through their Community Impact Grants (CIG) program, ConAgra Foods
Foundation (the foundation) offers non-profit organizations, such as MSU-ES, the
opportunity to address nutritional needs in states or communities where rates of food
insecurity among children are significant (ConAgra Foods Foundation, n.d.). The
foundation releases a list of states eligible to apply for their CIG program each year. The
foundation supports organizations in the following three funding priority areas: (1) direct
services—to help implement feeding, hunger relief, and nutrition education programs; (2)
capacity-building—to strengthen the organization’s capabilities to reach as many hungry
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and food insecure children as possible; and (3) advocacy—to heighten public awareness
and understanding of the interrelated issues, causes and effects of child hunger and poor
nutrition (ConAgra Foods Foundation, n.d.).
In 2010, the MSU-ES received funding through the ConAgra CIG to implement a
pilot test of the Snack Pack Project, a preschool-based nutrition education program. The
Snack Pack Project is designed to address the nutrition education needs of low-income
preschoolers and their families. The program emphasizes the importance of healthy
snacks and teaches preschoolers, as well as their caregivers and families about healthy
food selection (C. Briley, personal communication, July 29, 2010). The Snack Pack
Project reflects ConAgra’s goal of “teaching children and families about good nutrition,
healthy habits and ways to prevent diseases or problems related to malnutrition, food
insecurity, and obesity” (ConAgra Foods Foundation, n.d.).
A range of characteristics of the physical and social environment are responsible
for influencing the dietary behaviors of children. Therefore, early childhood nutrition
interventions that are comprehensive, systematic, and address the multiple levels at which
these influences occur are more likely to be effective and are recommended (Freedman &
Alvarez, 2010; Nicklas, Baranowski, Baranowski et al., 2001; Patrick & Nicklas, 2005).
While interventions geared toward young children are important, interventions also need
to target their parents and preschool teachers (Patrick & Nicklas, 2005). Since nutrition
knowledge of parents and caregivers is positively associated with the diet quality of
children, educating parents and caregivers is a critical component of the process (Fox et
al., 2010). These recommendations for comprehensive, multi-level programs are
consistent with ecological models of health promotion.
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Ecological Models of Health Promotion
Ecological models of health promotion recognize that most public health
challenges require a comprehensive approach that links individual behavioral change
with environmental change strategies, rather than simply focusing on changing behaviors
of individuals (Stokols, 1996). Rather than focusing on a singular discipline or theory, the
social ecological perspective bridges several fields of research to offer a broad (i.e., interdisciplinary) health promotion paradigm; it offers a theoretical framework for
understanding the dynamic relationships among individuals, groups, and their sociophysical milieus (Stokols, 1996). Relevant to the previously addressed components of the
physical and social environments responsible for influencing dietary behaviors,
ecological models recognize that an individual’s efforts to modify their behaviors are
often impeded by economic, social, and cultural constraints (Stokols, 1996). For example,
low educational status of caregivers, lack of money, time, and energy of caregivers, and
chronic exposure to caregivers who exhibit negative dietary behaviors may serve as
barriers to adoption of healthy dietary behaviors among preschoolers. A health
promotion/nutrition education program designed to influence and support healthy dietary
behaviors among preschoolers would use the social ecological model by incorporating
the educational needs of preschoolers and their preschool teachers and parents. Using the
social ecological perspective would affect the individual and collective well-being of the
preschoolers and their social influences.
Although childhood obesity is a national epidemic, Mississippi has an especially
high prevalence of childhood obesity and diet-related chronic conditions. Poor dietary
choices in early childhood increase the risk of childhood obesity and diet-related chronic
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diseases later in life. Since diet and eating behaviors develop in early childhood and are
instrumental in influencing weight status and health outcomes, preschools are in a pivotal
position to encourage positive behaviors and preference for healthful snacks. Preschool is
an important social environment where young children spend a great deal of their time
and in which dietary behaviors are influenced and developed. Since targeting
environments where children spend most of their time may improve dietary intake,
preschool is an ideal target environment (Freedman & Alvarez, 2010; May & Dietz,
Nicklas, Baranowski, Baranowski, et al., 2001).
Preschool-based interventions have the added benefits of targeting multiple
channels of communication and modifying significant physical and social environments
as a means of preventing negative behavior development while reinforcing healthy
behaviors. Since low-income children are disproportionately affected by overweight and
obesity, they, along with their families and preschool teachers, can especially benefit
from nutrition education demonstrating selection of nutritious foods and development of
healthy dietary patterns. Researchers can have a positive impact on the lives of children
by implementing early childhood nutrition education and health promotion programs that
are based on theoretical models like the social ecological model. Implementing these
programs in low-income Mississippi preschool settings offers a promising strategy for
redirecting and/or preventing poor dietary behaviors and reducing prevalence of
childhood overweight and obesity among Mississippi children. Due to their commitment
to supporting the social and cognitive development of low-income preschool children,
Head Start Centers are an ideal setting for implementing a program that promotes healthy
snacking and other positive dietary behaviors based on the social ecological perspective
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of health promotion. The Snack Pack Project could serve as a model for wide-spread
implementation in preschools serving low-income populations.
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CHAPTER III
METHODS

Program Description
Consistent with the ecological model of health promotion, the Snack Pack Project
is a 19-week comprehensive, interactive nutrition education program designed to promote
food and nutrition literacy and healthy snack food selection among preschool-aged
children (3 to 5 years old) from low-income families and resource-constrained
environments. In order to reach this target audience, the program was developed for Head
Start participants. The Snack Pack Project is a multi-faceted program that provides Head
Start teachers with the tools needed to be positive nutrition role models, teaches
preschoolers and their families about healthy food selection, and reinforces the
importance of positive classroom and family social environments on the development of
healthy behaviors among young children. Since Head Start incorporates nutrition
education into its curriculum and provides classroom meals, the Snack Pack Project was
offered in addition to existing nutrition activities. MSU-ES launched a pilot test of the
Snack Pack Project in two Head Start Centers in Mississippi January through May of
2011.
The program objectives were to (1) engage preschoolers in nutrition education
activities, (2) expose preschoolers to healthy snack foods, and (3) provide preschoolers
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with food preparation experience. Goals of the program were to enhance nutrition
knowledge and prevent obesity by demonstrating, encouraging and reinforcing healthy
food selection and healthful eating behaviors to preschool-aged children enrolled in Head
Start programs.
The purpose of this study was to pilot test the Snack Pack Project. Goals included
(1) testing the feasibility and acceptability of implementing the program in conjunction
with the existing Head Start curriculum, (2) determining the food and nutrition literacy of
a sample of preschool children representative of preschool-aged children from lowincome families in Mississippi, and (3) the project also endeavored to determine food
security status of a sample of low-income families in Mississippi. The goals and
objectives of the Snack Pack Project reflect a commitment to providing young children
with the skills, social support and environmental reinforcement needed to inspire the
adoption of long-term healthy eating behaviors, attitudes, and patterns.

Classroom Lesson Plans and Activities
The Snack Pack Project included five lesson plan packets for each class, which
included activity worksheets and weekly lesson plans that focus on one food group each
month: Grain Group (January), Vegetable Group (February), Fruit Group (March), Dairy
Group (April), and the Meat and Beans Group (May). The lesson plans and activity
worksheets included instructions for preparing each monthly snack and using program
resources. Program resources included snack cards, classroom books on each food group,
life-size food model pictures, take-home books, snack preparation supplies, monthly
snacks, and Snack Pack Project bags, which were cooler bags that resembled children’s
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back packs. The snack cards were designed to help children learn to follow written and
verbal directions and exercise food safety precautions. The teachers at the Head Start
Centers conducted all lessons.
The classroom food group books were written by Mari C. Schuh as a part of the
Pebble Plus, Healthy Eating with My Pyramid series, and included: The Grain Group,
The Vegetable Group, The Fruit Group, The Milk Group, and The Meat and Beans
Group (Capstone Press, 2006, Mankato, MN). Life-size food model pictures (National
Dairy Council, 2005, Rosemont, IL) were used to identify foods. All classroom books,
lesson plan packets, snack pack bags, and snack preparation supplies (e.g., snack cards,
spoons, bowls, tongs, and plastic food storage bags) were provided to each classroom in a
plastic storage container in January, 2010. The snacks and take-home books were ordered
and delivered to each center monthly.
Examples of the nutrition education activities included reading a book on the
featured food group, identifying foods using life-size food model pictures, completing a
weekly worksheet that reflects the learning objective for each week, preparing a snack in
week three of each month (except the Meat and Beans Group in May), reading the
monthly take-home book, reinforcing foods learned from the month’s food group, and
sending home snacks in the snack pack bags.
Classroom snack preparation presented the children with the opportunity to try a
healthy snack and assist in its preparation. When preparing the snacks, teachers used the
snack cards and the Week 3 Lesson Plan for each month (January through April). The
Week 3 Lesson Plan listed the snack to be prepared, materials needed, and instructions
for preparing snacks. With the exception of the Meat and Beans Group, all other food
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groups featured had four weekly lessons, including a snack preparation day, in which the
children prepared a snack that was consumed in the classroom. Due to limited time at the
end of the Head Start semester, the Meat and Beans Group only had three lesson plans
and no snack preparation day. There were a total of 19 weekly lesson plans. See Table
3.1 for the weekly activities for January through April and Table 3.2 for the weekly
activities for May. Table 3.3 presents the classroom snacks featured for each month.

Table 3.1 Snack Pack Project Monthly Classroom Activities (January - April)
Week

Activities

1

Read food group book featured for the month.
Use food models to identify foods from featured group.
Complete Lesson 1 worksheet.

2

Use food models to review foods from featured group.
Mix-in food models from another group to specify which foods do and do
not belong to the featured group.
Complete Lesson 2 worksheet.

3

Prepare and eat a snack from the featured group.

4

Read the take-home book of the month.
Complete Lesson 3 worksheet/activity in class.
Pass out snack packs.
Remind preschoolers to return the bag tomorrow with Lesson 4, which they
complete with their parent or guardian.
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Table 3.2 Snack Pack Project Classroom Activities (May)
Week

Activities

1

Read food group book featured for the month.
Use food models to identify foods from featured group.
Complete Lesson 1 worksheet.

2

Use food models to review foods from featured group.
Mix-in food models from another group to specify which foods do and do
not belong to the featured group.
Complete Lesson 2 worksheet.

3

Read the take-home book of the month.
Put Lesson 3 worksheet in the snack pack bag
Pass out snack pack bags for preschoolers to keep.

Table 3.3 Snack Pack Project Classroom Snacks
Month

Snack

January

Mixed cereals

February

Baby carrots with ranch dressing

March

Apple slices, grapes, orange slices and pineapple

April

Mini pudding pie (pudding pack with crushed graham
crackers topping)

Take-home Components
Take-home components of the Snack Pack Project included a snack similar to the
classroom snack, a take-home book compatible with the month’s featured food group,
and an activity worksheet for children to complete with their parent or guardian. These
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items were sent home the last Tuesday of each month inside each child’s snack pack bag.
From January through April, the preschoolers and their parents were encouraged to return
the snack pack bag so it could be reused the following month. In May, the children were
told they could keep the snack pack bag. Table 3.4 presents the contents of the snack
pack bags sent home with the preschoolers.

Table 3.4 Snack Pack Contents
Month

January

Snack Pack Contents
Letter to parents
Grain Group Lesson 4 worksheet
Mini box of cereal
Book: Cat and Dog Make the Best, Biggest, Most Wonderful Cheese
Sandwich, Kimberlee Graves, illustrated by Catherine Leary

Letter to parents
Vegetable Group Lesson 4 worksheet
February Carrot pack with ranch dressing
Book: Curious George, The Perfect Carrot, ©Houghton Mifflin Harcourt
Publishing

March

Letter to parents
Fruit Group Lesson 4 worksheet
Pack of apples and grapes
Book: Too Many Pears, Jackie French and Bruce Whatley

April

Letter to parents
Milk Group Lesson 4 worksheet
Pudding pack
Book: Kiss the Cow, Phyllis Root, illustrated by Will Hillenbrand

May

Letter to parents
Meat Group Lesson 3
Book: Green Eggs and Ham, Dr. Seuss
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Target Population and Setting
The Snack Pack Project was designed to target preschool children ages 3 to 5
years from low-income families living in rural, impoverished environments. The program
not only promotes individual behavior change, its multi-level design targets the preschool
environment as a source of significant physical and social influence. The Snack Pack
Project embodies a holistic ecological approach by improving preschool nutrition
curricula and encouraging a preschool environment supportive of positive food and
nutrition education messages, thereby strengthening the social-organizational
environment of the preschoolers.
Since the Head Start program serves preschoolers from low-income families,
Head Start Centers located in rural and impoverished counties were chosen as the ideal
setting. MSU-ES collaborated with the Head Start affiliate, Central Mississippi,
Incorporated (CMI) Head Start. CMI’s Board of Directors authorized implementation of
the Snack Pack Project and identified the two Head Start Centers where the pilot test
would be conducted. Criteria for identifying intervention centers included location in a
rural and high-poverty county. An additional Head Start center, also in CMI’s territory,
was selected for pre-testing survey components and procedures. CMI was chosen because
of a historical working relationship with the MSU-ES staff, and its inclusion of Head
Start Centers located in rural counties with high poverty rates.

Study Sample
Durant and Kosciusko Head Start Centers were chosen as intervention sites to
conduct a pilot test of the full implementation of the Snack Pack Project. The study
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sample included preschool-aged children enrolled in the two intervention sites who
returned parent/guardian-signed informed consent forms. Since the program is a
preschool-based education program, all preschoolers received the intervention, but only
those with consent forms were tested.
Durant Head Start Center (DHSC) is located in Holmes County, Mississippi. In
2009 (most recent data), 48.4% of the residents of Holmes County and 61.2% of the
county’s children (0-17 years old) were living in poverty (USDA, ERS, 2009b). DHSC
has five classrooms, each with one teacher, an assistant teacher, and twenty 3- to 5-yearold children (n = 100 preschoolers).
Kosciusko Head Start Center (KHSC) is located in Attala County, Mississippi. In
2009, 23.7% of the county’s residents were living in poverty and 34.8% of the county’s
children were living in poverty (USDA, ERS, 2009b). KHSC has 10 classrooms, each
with one teacher, an assistant teacher, and twenty 3- to 5-year-old children (n=200
preschoolers).

Survey Design and Validation
All surveys (Appendices A – C) were evidence-based and reviewed for content
and construct validity by dietitians, health promotion professionals, Head Start
administrators, and parents of Head Start preschool children. The preschool and parent
surveys were also pre-tested with preschoolers and parents at a non-interventional Head
Start Center in Duck Hill, Mississippi, prior to being used with the study population.
Duck Hill Head Start Center, located in Montgomery County, Mississippi, served
as the survey pre-testing site. With a 2009 poverty rate of 30.4%, and 40.4% of children
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0-17 years old living in poverty, Montgomery County’s population was similar to the
counties included in the intervention (USDA, ERS, 2009b). Two classes from Duck Hill
Head Start Center were selected by CMI to participate in the survey pre-testing activities.
Each class had 20 children, one teacher, and an assistant teacher. The researcher met with
the Duck Hill Head Start teachers on Tuesday, October 12, 2010, to discuss plans for
testing the Preschool Survey and the parent surveys.

Pre-testing of the Preschool Survey
An Informed Consent Form (Appendix D), requesting permission to conduct a
picture-based survey with Duck Hill Head Start preschoolers, was provided to the parent
or guardian of each preschool child in the Duck Hill Head Start Center pre-testing
classrooms (n = 40). The consent forms were enclosed in large manila envelopes and
hand-delivered to the parent or guardian of each preschooler by each child’s bus monitor
Tuesday, October 12, 2010. Classroom teachers’ assistants serve as bus monitors and
help children on and off the bus and provide written and verbal communication to
parents/guardians as needed. A parent or guardian is required to be present to meet the
bus monitor when their child is dismissed from the bus. The bus monitors verbally
informed parents or guardians about the written consent forms, and requested that the
consent forms be signed and returned the next day—if the parent or guardian agreed to
allow their child to participate. For children who were absent on this day, the forms were
sent home using the same methods upon the day of the child’s return to class. Returned
consent forms were collected by the bus monitors and provided to each child’s teacher,
who saved the consent forms for the researcher, who was also the survey administrator.
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Pre-testing of the Preschool Survey (Appendix A, without pictures) was
conducted at the Duck Hill Head Start Center on Monday, October 18, 2010. Thirty-two
children were present with signed consent forms. Pre-testing was conducted to evaluate
the clarity of the questions, as well as to verify the amount of time it would take to
conduct child surveys in the preschool setting and determine if procedures needed to be
modified. Methods for conducting the Preschool Survey included having the teachers
escort the children one class at a time, in groups of five, to a large conference room down
the hall from their classroom to see the survey administrator, who would call the children
individually to the survey area to complete the pictorial questionnaire. To insure
standardization of procedures, a single survey administrator conducted all surveys and
recorded responses. The Preschool Survey was a 13-question pictorial knowledge
instrument that was modified from the instrument used by The Food Trust (2007). Data
were collected from the children using the Preschool Survey to reflect the content of the
Snack Pack Project nutrition education components. Questions nine through 13 were
designed to be more challenging than questions one through eight. Therefore, children
who were 4- or 5-years-old answered all 13 questions, while children who were 3-yearsold answered only questions one through eight (Appendix A).
The instrument assessed the following competencies: matching foods to their food
group; identification of farm-to-table concepts (identify the farmer as the person who
grows food and the farm or garden as the location where food is grown); and
identification of the healthiest food and drink options. The researcher pointed to the
pictures and read simple instructions to the preschoolers such as “name this food” and
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“point to the one that is a fruit.” The final instrument retained all 13 pictorial questions
with only minor revisions to wording.

Pre-testing of the Parent Surveys
Pre-testing of the parent surveys, which included the My Pyramid Survey
(Appendix B) and the Household Food Security Survey (Appendix C) was also
conducted with the Duck Hill pre-testing study sample. The parent surveys were sent
home October 18, 2010, in a large manila envelope via bus monitors to the parent or
guardian of each child in the two pre-testing classes. In addition to the surveys, the
envelopes included instructions for returning the surveys to the researchers via postal
mail in the included addressed and stamped envelope. Bus monitors gave the envelopes
and verbal instructions to each parent, and encouraged them to complete the surveys and
return them to the researchers via mail. It was anticipated that some parents may feel
more comfortable returning the surveys to the teachers, rather than putting them in the
mail directly; therefore, the teachers were instructed to place any surveys returned to
them in the stamped envelopes in the Head Start Center’s out-going mail.

Program Data Collection
Each intervention site was introduced to the researchers and the context of the
Snack Pack Project in the Fall Semester of 2010. The researchers provided a Teacher
Introduction session (Appendix E) for KHSC on Monday, October 4, 2010, and for
DHSC on Wednesday, October 6, 2010. All components of the program were discussed
and samples of program materials (i.e., classroom and take-home books, picture food
models) were shown to the teachers and directors of each center.
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Preschool Survey

Pre-test
The objective of the pre-test was to identify the baseline food and nutrition
knowledge of preschool children. Food and nutrition variables, such as identifying foods
and matching them with their respective pyramid groups, identifying who grows food, as
well as where food is grown (farm or garden) versus where it is supplied (grocery store),
and choosing a healthier food (broccoli, squash, or green beans versus cookie, chips, or
cake) are examples of the content included in the Preschool Survey (Appendix A).
Informed Consent Forms (Appendix F for Durant and Appendix G for Kosciusko)
for preschool survey participation, were delivered to each class of each intervention site,
and then sent home to the parents or guardians of each preschool child during the week of
November 1-5, 2010. As with the methods used at the pre-testing site, consent forms
were sent home via the bus monitors who hand-delivered them to parents or guardians
with both verbal and written instructions for their handling and return. Parents or
guardians were encouraged to sign the forms, if they wished for their child to participate
in the study, and instructed to return the signed consent form the next day. The consent
forms were then returned to each child’s preschool teacher via the bus monitor and then
to the survey administrator on the days the surveys were conducted with each class.
The Preschool Survey (Appendix A) was conducted as a pre-test with all 10
classes at KHSC Monday, November 8 through Friday, November 12, 2010. The
preschool survey was conducted as a pre-test with all five classes at DHSC Monday,
November 15 through Wednesday, November 17, 2010. The following methods for
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conducting preschool survey pre-tests were followed at each site. A single survey
administrator reviewed all consent forms and conducted and recorded all surveys in the
individual classrooms. Only preschoolers who had parent- or guardian-signed consent
forms were interviewed. The preschoolers were interviewed individually. The interview
area was set-up in each classroom so that it was confined by one of the classroom’s
teaching areas, and separate from the activities being simultaneously taught by the
teachers. This method allowed for privacy while also providing the children with the
comfort of remaining connected to their familiar environment. Three-year-old
preschoolers were asked to respond to questions one through eight by pointing and 4- and
5-year-old children were asked to respond to questions 1 through 13, also by pointing.
Responses were hand recorded and later entered into an Excel spreadsheet (Microsoft
Corp., 2007, Redmond, WA).

Post-test
The objective of the Preschool Survey post-test was to evaluate what impact the
Snack Pack Project had on the preschoolers’ knowledge of food and nutrition. The
Preschool Survey (Appendix A) was conducted as a post-test with all 10 classes at KHSC
Monday, April 18 and Tuesday, April 19, 2011. The Preschool Survey was conducted as
a post-test with all five classes at DHSC Tuesday, April 26 and Thursday, April 28, 2011.
Only children who completed the Preschool Survey pre-test were interviewed for the
post-test. The preschool children were tested individually in each classroom using the
same survey administrator and same methods as the pre-test.
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Parent Surveys
Parent surveys included the My Pyramid Survey (Appendix B) and Household
Food Security Survey (Appendix C). The objective of the My Pyramid Survey (Appendix
B) was to identify food frequency and food preferences of preschoolers before and after
the program. Demographic questions were also included. The My Pyramid Survey
gathered baseline information on preschoolers’ food likes, dislikes, and frequency of
consumption, as well as food allergies, an overall health description of the child, and
household demographics. The My Pyramid Survey asked parents to indicate their child’s
food likes, dislikes and frequency of at-home consumption for particular foods and food
groups. Response options for frequency of food consumption included “never” “1 to 3
times a month”, “1 to 2 times per week”, “3 to 4 times per week”, “5 to 6 times per
week”, “1 to 2 times per day”, “3 to 4 times per day” and “5 times a day or more”.
The objective of the Household Food Security Survey (Appendix C) was to
determine whether food insecurity existed among families participating in Head Start in
the low-income counties in the intervention. The Household Food Security Survey was
modeled after the USDA ERS report, Measuring Food Security in the United States,
Household Food Security in the United States, 2005 (Nord, Andrews, & Carlson, 2006).
The survey included questions about adult and child experiences and behaviors that
indicated food insecurity. The survey included nine questions about food conditions of
the household as a whole and of adults in the household, and eight questions about the
conditions or experiences of the children in the household. Food security of the
households was assessed based on the number of food-insecure conditions reported.
Using the guidelines from USDA ERS (Nord et al., 2006), households were classified as
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food secure if they reported no food-insecure conditions, or if they reported only one or
two food-insecure conditions. Households were classified as food-insecure if they
reported three or more food-insecure conditions. Household and child food security data
were collected through the Household Food Security survey before the program.
The same methods were employed for sending home parent survey packets to the
intervention centers as were used at the pre-testing in Duck Hill Head Start Center. The
parent surveys were sent home via bus monitors as a survey packet, enclosed in a single
manila envelope with instructions to return the survey to the researchers via postal mail in
the enclosed stamped, addressed envelope. Parent survey packets were sent home with
each child from KHSC the week of Monday, November 8, 2010 through Friday,
November 12, 2010. Parent survey packets were sent home with each child from DHSC
the week of Monday, November 15 through Wednesday, November 17, 2010. These
dates coincided with the dates the Preschool Surveys were conducted as a pre-test in each
classroom at each center.
In addition to being sent home prior to the program, the My Pyramid survey was
also sent home as a post-program measure of differences in the preschoolers’ food
consumption frequencies. The My Pyramid survey was sent home as a post-program
evaluation to the parents who completed the survey prior to the program. The survey was
sent home to parents of KHSC preschoolers the week of April 18, 2011, and to parents of
DHSC preschoolers the week of April 25, 2011. These dates coincided with the dates the
Preschool Surveys were conducted as a post-test in each classroom at each Head Start
Center.
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Institutional Review Board Approval
The Snack Pack Project received Institutional Review Board approval for
implementation July 16, 2010, through the MSU Office of Regulatory Compliance
(Appendix H). Procedural Modification (Appendix I) for conducting the pre-testing of the
Snack Pack Project survey instruments at Duck Hill Head Start Center was approved
October 5, 2010.

Statistical Analyses
Data were analyzed using the Statistical Package for the Social Sciences (SPSS),
version 18 (Chicago, IL), with statistical significance determined at the .05 level. The
Preschool Survey data were analyzed to determine program outcomes and if outcome
differences (p < 0.05) existed between sites, gender and the two age groups. Chi-square
tests were used for comparing the pre- and post-survey data. Specifically, the McNemar
chi-square test for matched-pairs pre-post data in a crosstab with two categorical
variables per survey item (2 x 2 chi-square crosstab) was used to determine differences
between the pre- and post-survey items. Data from 3-year-olds were analyzed only for
items one through eight; therefore, the 3-year-old group was compared to the 4- and 5year-old group only for items one through eight. Data from the 4- and 5-year-old group
were analyzed for survey items one through 13.
To compare aggregate mean scores for the Preschool Survey pre- and post-tests,
the Wilcoxon related-samples signed ranks test was used, which is similar to paired
samples t-tests but does not make the assumption that data are normally distributed.
Analysis variables for the pre- and post-tests included nutrition variables covered by the
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Snack Pack Project, such as fruit, vegetable, and healthy food identification, as well as
farm-to-table concepts. If a child answered all the items correctly, their aggregate score
would be eight for a 3-year-old (eight survey items) and a score of 13 for a 4- or 5-yearold (13 survey items). Scores were reported as means (M) with standard deviations (SD).
To examine if differences (p < .05) occurred between boys and girls on responses
to the Preschool Survey items, the Yates’ Continuity Correction chi-square test was used
as recommended by Pallant (2005). This test compensates for the overestimate of the chisquare value when using a 2 x 2 design (Pallant, 2005), such as gender and dichotomous
survey responses. The Mann-Whitney U Test was used to determine whether differences
existed between gender and site (Head Start Center locations) for the 3-year-old group
and the 4- and 5-year old group.
Analysis variables for the My Pyramid survey included demographics and parentreported food consumption frequencies and overall health status of their preschooler. Preand post-program food frequencies were analyzed. The Wilcoxon Test was used to
compare differences in pre- and post-program food frequencies with the My Pyramid
survey that was completed by parents or guardians. Spearman’s rho correlation
coefficients were calculated to determine the existence and magnitude of any
relationships. Analysis variables from the Household Food Security survey included adult
and child food security status and related trends. Descriptive statistics were reported for
demographics, food frequencies, and food security.
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CHAPTER IV
RESULTS AND DISCUSSION

Assessment of the Snack Pack Project pilot program in enhancing the nutrition
knowledge of preschoolers was evaluated through the use of a pre-test/post-test design. In
November 2010, a total of 214 of 300 preschoolers enrolled at the two Head Start centers
participated in the Preschool Survey pre-test. The participation rate for both centers
combined for the pre-test was 71.3%. Seventy-six of the 100 enrolled preschoolers at the
DHSC participated in the Preschool Survey pre-test, for a center participation rate of
76.0%. All five classrooms at DHSC participated in the pre-test, with a range of 12 to 17
pre-test participants from each class of 20 preschoolers. There were 138 preschoolers
who participated at KHSC, which had a total of 200 enrolled preschoolers, for a center
participation rate of 69.0%. All 10 classrooms at KHSC participated in the pre-test, with
a range of 12 to 17 pre-test participants from each class of 20 preschoolers.
In April 2011, 191 preschoolers (DHSC: n = 60; KHSC: n = 131) completed the
Preschool Survey post-test, which was a program completion rate of 89.3%. Of the 191
preschoolers who completed the Snack Pack Project Preschool pre- and post-surveys,
52.9% were female and 47.1% were male (Table 4.1). All children were 3-, 4-, or 5years-old. Age distribution included 50 3-year-olds (26.2%), 106 4-year-olds (55.5%),
and 35 5-year-olds (18.3%). Racial demographics of the study participants (N = 191)
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were reported by the centers’ demographic information as 94.2% black, 4.2% white,
0.5% Hispanic, and 1.1% multi-race (Table 4.1).

Table 4.1 Characteristics of Snack Pack Project Pilot Study Participants (N = 191)
Demographic Variable
Center
Kosciusko
Durant
Gender
Female
Male
Age
3 years
4 years
5 years
Race
Black
White
Hispanic
Multi-race

Frequency (n)

Percent (%)

131
60

68.6
31.4

101
90

52.9
47.1

50
106
35

26.2
55.5
18.3

180
8
1
2

94.2
4.2
0.5
1.1

The Preschool Survey data were analyzed to determine program outcomes and if
outcome differences existed between sites, gender and the two age groups. Since the 3year-old children completed only the first eight items, comparison of pre- and post-test
scores for the 3-year olds and the total study sample were limited to items one through
eight. The 4- and 5-year-old children were further evaluated on items nine through 13.
This resulted in 191 subjects completing items one through eight and 141 subjects
completing items nine through 13. Results of the Preschool Survey indicated that
preschoolers were able to correctly identify significantly (p < .05) more food groups,
healthy food options, and farm-to-table concepts at the post-test (Table 4.2). These results
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are pertinent to the evaluation of the Snack Pack Project as a developmentally
appropriate nutrition education program for preschoolers.

Table 4.2 Pre-to-post Intervention Changes in Preschool Survey Responses for All Ages
(N = 191) for Items 1–8 and for 4- and 5-year-olds for Items 9–13 (n = 141).
Item
1. Point to the food that
is a fruit
2. Point to the food that
is a vegetable
3. Point to the food that
is from the grain group
4. Point to the food that
is from the dairy group
5. Point to the picture of
the animal that we get
milk from
6. Point to the picture
that is food from the
meat, poultry, fish, eggs,
nuts and beans group
7. Point to the person that
grows food for us to eat
8. Point to the picture
that shows where food
grows
9. Point to the food that
has milk in it
10. Point to the food that
has a vegetable on it
11. Point to the food that
has fruit in it
12. Point to the drink that
is good for your body
13. Point to the foods that
you should eat more of to
help your body to be
strong
a

Pre-test correct
responses (n)
139

Post-test correct
responses (n)
164

Percent (%)
change
18.0

p valuea

136

156

14.7

.012

131

171

30.5

<.001

163

184

12.9

.001

134

174

30.0

<.001

144

168

16.7

.004

134

166

23.9

<.001

95

137

44.2

<.001

129

140

8.5

.003

103

123

19.4

.004

113

129

14.2

.004

68

100

47.1

<.001

82

109

32.9

<.001

<.001

P values were calculated using the McNemar chi-square test for matched-pairs to
determine differences between the pre- and post-surveys. P values < .05 are significant.
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The McNemar chi-square test revealed significant (p < .05) increases from pre- to
post-tests for items 1-8 when all children (N = 191) were combined into one group, and
for items 9-13 for the 4- and 5-year-old children (n = 141) (Table 4.2). The Preschool
Survey revealed several interesting trends. Prior to participating in the Snack Pack
Project, 29.8% (n = 57) of the preschoolers named the pig as the animal that provides
milk (survey item 5). After participating in the Snack Pack Project, the proportion of
children incorrectly answering that milk comes from a pig decreased (p <.001) from
29.8% to 8.9% (n = 17), which is a positive program outcome. Prior to the Snack Pack
Project, half of the preschoolers (n = 95) were familiar with the concept of food growing
in a garden or on a farm (survey item 8). After participating in the Snack Pack Project,
71.7% (n = 137) were able to identify that food grows in a garden or on a farm (p < .001).
This was a 44.2% positive change in the ability of preschoolers to identify that food
grows in the ground, rather than in the grocery store (survey item 8, Table 4.2).
Another positive program change was the proportion of 4- and 5-year-olds able to
identify water, rather than Hawaiian Punch, or “punch-pop”, as the drink that is good for
the body (survey item 12) increased from 48.2% (n = 68) to 70.9% (n = 100). A
significant (p < .001) improvement of 32.8% (from 58.2%, n = 82 to 77.3%, n = 109) in
the proportion of children selecting vegetables, rather than cake, cookies and chips as the
foods that should be eaten more often to help the body be strong and healthy was noted
for the post-test. Table 4.2 compares the number of correct responses, percent change,
and significance of pre- to post-test items. These improvements represent the
preschoolers’ knowledge of the nutrition concepts covered by the Snack Pack Project.
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When examining the 4- and 5-year-old group, the McNemar test determined
significant increases (p <. 05) between pre- and post-test responses for all 13 items (Table
4.2 for items 9-13 and Table 4.3 for items 1-8). The largest percent change (an increase
of 41.8%) for the 4- and 5-year-old group was for item 8; more children correctly
identified where food grows on the post-test compared to the pre-test (p < .001) (Table
4.3). The 3-year-old group had a significant increase (p < .05) in Preschool Survey
correct responses from pre- to post-test for items 1, 3, and 5 (Table 4.4). While the
number of 3-year-olds who answered items correctly increased for all items from pre- to
post-test, it was not statistically significant (p > .05) for items 2, 4, 6, 7, and 8 (Table
4.4).
Prior to participating in the Snack Pack Project, more 3-year-olds responded
incorrectly (68.0%) to item 8 (indicating where food grows) than correctly (32.0%). After
participating in the Snack Pack Project, the difference between incorrect and correct
responses to item 8 leveled to 50.0% for this sample. While there was an insignificant
increase (p = .064) on the post-test for item 8, the 50.0% average may indicate that the 3year-olds would benefit from further education on how and where food is grown. The
most significant (p = .008) change from pre-test to post-test for 3-year-olds was for item
3. Prior to the program, 64.0% of the 3-year-olds could identify the food from the grain
group, compared to 88.0% who were able to identify the grain after participating in the
Snack Pack Project (Table 4.4).
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Table 4.3 Pre-to-post Intervention Changes in Preschool Survey Responses for 4- and 5year-olds (n = 141).
Item

1. Point to the food that
is a fruit
2. Point to the food that
is a vegetable
3. Point to the food that
is from the grain group
4. Point to the food that
is from the dairy group
5. Point to the picture of
the animal that we get
milk from
6. Point to the picture
that is food from the
meat, poultry, fish, eggs,
nuts and beans group
7. Point to the person that
grows food for us to eat
8. Point to the picture
that shows where food
grows

Pre-test
correct
responses (n)
111

Post-test
correct
responses (n)
126

Percent (%)
change

p valuea

13.5

.017

107

120

12.1

.041

99

127

28.3

<.001

120

137

14.2

.001

101

131

29.7

<.001

108

125

15.7

.016

102

129

26.5

<.001

79

112

41.8

<.001

a

P values were calculated using the McNemar chi-square test for matched-pairs to
determine differences between the pre- and post-surveys. P values < .05 are significant.
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Table 4.4 Pre-to-post Intervention Changes in Preschool Survey Responses for 3-year-old
Preschoolers (n = 50).
Item

1. Point to the food that
is a fruit
2. Point to the food that
is a vegetable
3. Point to the food that
is from the grain group
4. Point to the food that
is from the dairy group
5. Point to the picture of
the animal that we get
milk from
6. Point to the picture
that is food from the
meat, poultry, fish, eggs,
nuts and beans group
7. Point to the person that
grows food for us to eat
8. Point to the picture
that shows where food
grows

Pre-test
correct
responses (n)
28

Post-test
correct
responses (n)
38

Percent (%)
change

p valuea

35.7

.013

29

36

24.1

.210

32

44

37.5

.008

43

47

9.3

.344

33

43

30.3

.041

36

43

19.4

.167

32

37

15.6

.359

16

25

56.3

.064

a

P values were calculated using the McNemar chi-square test for matched-pairs to
determine differences between the pre- and post-surveys. P values < .05 are significant.

The Wilcoxon test revealed a significant difference (p < .001) between mean
aggregate pre- and post-test scores. Comparing aggregate pre-test and post-test scores for
all ages on items 1-8 revealed the mean post-test score (M = 6.9, SD = 1.3) was
significantly higher (p < .001) than the mean pre-test score (M = 5.6, SD = 1.6). Results
indicated preschoolers’ knowledge of the food and nutrition variables covered by the
Snack Pack Project improved by the end of the intervention. These results may reflect
positive program outcomes. There was a significant (p <.001) increase between mean
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aggregate pre- and post-test scores for the 4- and 5-year old group. Their scores increased
from a pre-test mean of 9.4 (SD = 2.4) to a post-test mean of 11.4 (SD = 1.8). Fifteen
(10.6%) of the 4- and 5-year-old children scored a perfect score of 13 on the pre-test.
After participating in the program, the proportion of 4- and 5-year-olds scoring a perfect
score increased to 37.6% (n = 53) (p <.001). Comparing the 3-year-olds’ aggregate posttest score to their pre-test score revealed that the mean for the post-test (M = 6.3, SD =
1.4) was significantly higher (p < .001) than the mean for the pre-test (M = 5.0, SD =
1.5). These results indicate that children as young as three years can learn to identify
foods and the groups to which they belong, as well as farm-to-table concepts such as
cows provide milk and food is grown in the ground and transported to the grocery store.
Yates’ Continuity Correction chi-square test revealed only one significant
difference (p = .006) between boys and girls (N = 191) Preschool Survey responses (all
ages combined). More girls (n = 81) than boys (n = 55) answered correctly pre-test item 2
(point to the food that is a vegetable); however, responses were similar at post-test
between boys and girls (p = .998). Only one Preschool Survey difference (p < .001)
between gender and survey responses was observed for the 4- and 5-year-olds, which was
also item 2. More girls than boys answered correctly, 66 girls versus 41 boys (p < .001)
on the pre-test. However, at post-test, there was not a significant difference for item 2 and
63 girls answered the item correctly versus 57 boys (p = .992). Examining differences
between gender and the 3-year-old children revealed one significant Preschool Survey
difference. Item 3 (point to the food that is from the grain group) on the post-test was
answered correctly by more 3-year-old boys (n = 23) versus girls (n = 21) (p =.048). No
other differences in children’s responses were observed for boys versus girls. The Mann71

Whitney U Test was used to determine whether differences existed between gender and
site (Head Start Center locations) for the 3-year-old group and the 4- and 5-year-old
group. There were no significant (p > .05) differences between gender or site among the
3-year-olds or the 4- and 5-year-olds.
The Mann-Whitney U Test was conducted to compare the mean pre- and post-test
aggregate scores between the two sites: DHSC (n = 60) and KHSC (n = 131). While no
significant differences were observed between the two sites for the pre-test score (p =
.098), a significant difference was detected between the two sites on the post-test score (p
= .011). The DHSC mean post-test score (M = 7.2, SD = 1.2) was significantly higher
than the KHSC mean post-test score (M = 6.8, SD = 1.3). This relationship is especially
interesting since the site with the smaller sample size performed better on the post-test
than the site with the larger sample size.
No significant differences (p > .05) occurred between males (n = 90) and females
(n = 101) for the mean pre-test or post-test scores. The mean pre-test score of the males
(M = 5.7, SD = 1.6) was similar (p > .05) to the mean pre-test score of the females (M =
5.6, SD = 1.7). And, the mean post-test score of the males (M = 7.0, SD = 1.2) was not
different (p > .05) from the mean post-test score of the females (M = 6.9, SD = 1.4).
There were significant differences when comparing the mean aggregate pre- and
post-test scores between the two age groups: the 3-year-old group (n = 50) and the 4- and
5-year old group (n = 141). The mean aggregate pre-test score of the 4- and 5-year-old
group was significantly (p =.001) higher (M = 5.9, SD = 1.6) than the mean of the 3-yearold group (M = 5.0, SD = 1.5). The mean post-test score of the 4- and 5-year-old group
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(M = 7.1, SD = 1.2) was also significantly higher (p < .001) than the mean of the 3-yearold group (M = 6.3, SD = 1.4).
Reflecting the goals of the Dietary Guidelines for Americans and My Pyramid for
Preschoolers (USDA, 2011b), the Snack Pack Project encourages selection of nutrientdense snack foods, such as fruits and vegetables, to support an overall healthy diet. Goals
of the Snack Pack Project are to enhance preschoolers’ knowledge of food and nutrition,
including healthy food options and farm-to-table concepts. The significant difference in
mean pre-test and post-test scores indicates that the Snack Pack Project achieved these
goals. Based on statistical analysis, the preschoolers’ knowledge of food and nutrition
improved significantly (p < .05) after participating in the Snack Pack Project. These
results indicate that the Snack Pack Project is an effective nutrition education program
for preschool children.

Parent Surveys
Parent survey packets, which included the My Pyramid and Food Security
surveys, were sent home with each child from the two Head Start Centers prior to
program implementation. Of the 300 parent survey packets sent home, 134 survey
packets were returned for an overall parent survey response rate of 45.0%. Parents from
DHSC returned 37 survey packets and parents from KHSC returned 97 survey packets.
While all 134 of the returned survey packets included the My Pyramid survey,
three of the returned survey packets were missing Household Food Security surveys (n =
131). The response rate for the My Pyramid Survey was 44.6% and the response rate for
the Household Food Security survey was 43.6%. Varying degrees of completion were
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noted for each survey. Parent survey participants self-reported their demographic
information including race/ethnicity, highest education level, age group, annual family
income, and household size on the My Pyramid Survey (Table 4.5). Analysis of the
demographic variables with Spearman’s rho revealed a significant positive correlation for
respondents’ highest education level and family annual income (r = .27, p = .002).
Income was also positively correlated with age (r = .175, p = .049) and negatively
correlated with how many people lived in the household (r = -.181, p = .039). Households
with less people reported higher incomes (p = .039). Table 4.5 lists the demographic
characteristics of the pre-program parent survey participants.

My Pyramid Survey, Pre-Program
In addition to demographic information, My Pyramid survey participants reported
their child’s food preferences and consumption frequencies, as well as their child’s
overall health status. Based on parents’ report of their child’s food preferences, findings
indicate that 92.5% (n = 124) of the preschoolers generally enjoy eating fruit and 86.6%
(n = 116) generally enjoy eating green or orange-red vegetables, such as broccoli, turnip
greens, spinach, green beans, peppers, carrots, sweet potatoes, and tomatoes. The most
common milk selections were whole milk (n = 65, 48.5%) and low-fat (1% or 2%) milk
(n = 60, 44.8%). The majority of parents (n = 77, 57.5%) described their child’s overall
health as “healthy, only occasionally sick.” Analysis of variables with Spearman’s rho
revealed no significant relationships (p > .05) between parent report of overall child
health and preschoolers’ food consumption.
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Table 4.5 Pre-program Parent Survey Participant Demographics
Demographic Variable

Frequency
(n)

Percent
(%)

119
5
3
5
2

88.8
3.7
2.2
3.7
1.5

22
50
40
18
2
2

16.4
37.3
29.9
13.4
1.5
1.5

41
50
26
13
4

30.6
37.3
19.4
9.7
3.0

105
14
10
5

78.4
10.4
7.5
3.7

41
71
20
2

30.6
53.0
14.9
1.5

Race
Black or African American
White or Caucasian
Hispanic or Latino
Other or Mixed
Missing responses
Highest Education Level
Less than High School
High School Diploma
Some College (less than 2 years)
Associate Degree (2years college
Bachelor’s Degree (4 years college)
Missing responses
Age Group
Less than 25 years old
26-30 years old
31-40 years old
Older than 40 years
Missing responses
Annual Family Income
Less than $20,000
$20,000-$29,000
$30,000-$49,000
Missing responses
Number of people in Household
3 or less
4 or 5
6 or more
Missing responses
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Spearman’s rho correlations were calculated to analyze relationships between
household demographics and preschoolers’ food frequencies as reported by their parents.
Results indicated that parents’ education level was negatively associated with
preschoolers’ frequency of intake of the following: fried potatoes (French fries, home
fries and hash brown potatoes) (r = −.195, p = .026); other white potatoes (mashed,
baked, boiled or smothered potatoes, and potato salad) (r = −.205, p = .019); and cold or
hot cereal at home (r = −.305, p < .001). No significant findings emerged to indicate
positive relationships between parents’ education level and preschoolers’ food
consumption (Table 4.6).
Results indicated that family annual income was negatively associated with
preschoolers’ frequency of intake of the following: cold or hot cereal at home (r = −.221,
p = .012) and fast food meats (hotdogs, hamburgers, tacos, chicken nuggets, and fried
chicken wings) (r = −.177, p = .046). No significant findings emerged to indicate positive
relationships between family income and preschoolers’ food consumption. However,
caution should be used when analyzing this trend since economic disadvantage is a
qualification for enrollment in the Head Start program (Table 4.6).
Age of the parent respondent was negatively associated with the following child
food frequencies: fried potatoes (r = −.182, p = .040); other white potatoes (r = −.206, p =
.020); refined grains (white rice, bread, and pasta) (r = −.202, p = .022); and high fat
meats (bacon and sausage) (r = −.260, p = .003). As with the previous parent variables,
no significant findings emerged to indicate a positive relationship between parent age
group and preschoolers’ food frequencies. Table 4.6 illustrates relationships identified
between parent/household variables and preschoolers’ food consumption.
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Table 4.6 Relationships between Parent Variables and Preschoolers’ Food Consumption
with correlation coefficients (r) and significance level (p)
Food

Parent Education

Family Income

Parent Age Group

Fruit

r = .094a, p = .281

r = −.041, p = .641

r = −.170, p = .054

Vegetables

r = .091, p = .304

r = .024, p = .788

r = −.070, p = .431

Milk

r = −.086, p = .329

r = −.088, p = .324

r = −.108, p = .225

100% Juice

r = .060, p = .493

r = .042, p = .634

r = −.047, p = .597

Fried Potatoes

r = −.195, p = .026*

r = −.093, p = .299

r = −.182, p = .040*

Other white
potatoes
Cereal
Fast food meats

r = −.205, p = .019*

r = −.114, p = .202

r = −.206, p = .020*

r = −.305, p < .001*
r = −.114, p = .196

r = −.221, p = .012*
r = −.177, p = .046*

r = −.109, p = .220
r = −.097, p = .275

Refined grains

r = −.062, p = .482

r = −.170, p = .055

r = −.202, p = .022*

High fat meats

r = −.141, p = .108

r = −.097, p = .275

r = −.260, p = .003*

a

r values were determined with Spearman’s rho correlations.
*P values < .05 are significant.

Correlations were also analyzed to identify patterns of association for
preschoolers’ consumption of foods between various food groups (Table 4.7). Those
parents that reported their child consumed fruit were also likely to report that their child
consumed vegetables (r = .421, p < .001), 100% fruit juice (r = .185, p = .032), and beans
(red, pinto, refried, pork and beans, or black eyed peas) (r = .179, p = .041).
Preschoolers’ consumption of 100% fruit juice was positively associated with their
consumption of the following: lettuce/salad (r = .189, p = .030), beans (r = .294, p =
.001), vegetables (r = .222, p = .011), whole grains (brown rice and whole grain breads)
(r = .358, p < .001), refined grains (r = .195, p = .025), cereal (r = .239, p = .006), chips
(potato, tortilla, cheese curls or puffs, and corn chips) (r = .175, p = .045), and high fat
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meats (r = .217, p = .012). Consumption of lettuce/salad was positively associated with:
fried potatoes (r = .204, p = .019), other white potatoes (r = .325, p < .001), beans (r =
.245, p = .005), whole grains (r = .208, p = .018), and dairy products other than milk
(cheese, yogurt, ice cream) (r = .300, p = .001). In addition to the foods already
mentioned, consumption of vegetables was positively associated with: beans (r = .321, p
< .001), refined grains (r = .242, p = .005), and milk (r = .179, p = .042). Table 4.7
presents the strongest positive relationships among preschoolers’ food consumption
patterns.

Table 4.7 Relationships between Preschoolers’ Food Consumption Variables
Related Pair

r value

p value

Chips and sweets

.598a

<.001

Chips and fast food meats

.475

<.001

Chips and fried potatoes

.456

<.001

Fried potatoes and fast food
meats

.422

<.001

Fruits and vegetables

.421

<.001

Whole grains and refined
.418
grains
High fat meats and fried
.399
potatoes
a
r values were determined with Spearman’s rho correlations.

<.001
<.001

Analysis of parents’ responses of preschoolers’ food frequencies revealed the
following trends. Forty-three of the 134 respondents (32.1%) to question three (Appendix
B) reported their preschooler consumed fruit just three to four times per week, and 32
(24.0%) reported their child consumed fruit daily (range from one to two times a day to
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five or more times a day). Forty-three of 131 respondents (33.0%) reported their child
consumed vegetables three to four times per week, and 12 (9.2%) reported their child
consumed vegetables daily (range from one to two times a day to five or more). Twentyseven of 131 (21.0%) reported their child consumed beans three to four times per week.
For frequency of lettuce or salad with or without other vegetables, 41 of 132 (31.1%)
reported their preschooler consumed salad one to two times per week. While 37 of 132
(28.0%) reported their preschooler consumed brown rice or other whole grains three to
four times per week, 48 (36.4%) reported their preschooler consumed white rice and
other refined grains three to four times per week. Regarding frequency of fast food meats
such as hot dogs, hamburgers, tacos, chicken nuggets and fried chicken wings, nine of
132 respondents (7.0%) reported their preschooler consumed these foods daily.
Twenty-four of the 134 parents (18.0%) reported their preschooler consumed
100% fruit juice three to four times per day, while six (4.5%) reported a frequency of five
times a day or more. Milk also had a high consumption frequency, with 26 of 132
(20.0%) reporting that their preschooler consumed milk three to four times daily, and 15
(11.4%) reporting their child consumed milk five or more times a day. These results
indicate that milk and juice are significant contributors to the energy intake of the
preschoolers in this study and reflects a trend noted in other studies (Barnard, 2010; Fox
et al., 2010; Kranz et al., 2006; May & Dietz, 2010; Nelson et al., 2006).

My Pyramid Survey, Post-Program
At the conclusion of the program, My Pyramid surveys were sent home to each of
the parents who completed pre-program surveys. Of the 134 surveys sent home, 79 My
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Pyramid surveys were returned for a response rate of 59.0%. Analysis of demographic
variables with Spearman’s rho continued to indicate a positive correlation between
parents’ education level and family annual income (r = .286, p = .014). Table 4.8 lists the
demographic characteristics of the post-program My Pyramid Parent Survey respondents.

Table 4.8 Post-program Parent Survey Participant Demographics
Demographic Variable

Frequency
(n)

Percent
(%)

75
1
3

94.9
1.3
3.8

14
29
26
9
1

17.7
36.7
32.9
11.4
1.3

22
30
15
12

27.8
38.0
19.0
15.2

58
9
6
1
5

73.4
11.4
7.6
1.3
6.3

29
44
4
2

36.7
55.7
5.1
2.5

Race
Black or African American
American Indian or Alaska Native
Other or Mixed
Highest Education Level
Less than High School
High School Diploma
Some College (less than 2 years)
Associate Degree (2years college
Bachelor’s Degree (4 years college)
Age Group
Less than 25 years old
26-30 years old
31-40 years old
Older than 40 years
Annual Family Income
Less than $20,000
$20,000-$29,000
$30,000-$49,000
$50,000 or more
Missing responses
Number of People in Household
3 or less
4 or 5
6 or more
Missing responses
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After participating in the Snack Pack Project, descriptive findings based on
parent’s report of their child’s food preferences indicated that the prevalence of
preschoolers who generally enjoy eating fruit improved from 92.5% (n = 124 of 134) to
96.2% (n = 76 of 79). This represents a 4.0% improvement in the parent report of
preschoolers’ enjoyment of fruit after program participation. Preschoolers’ enjoyment of
vegetables improved by 4.5% after participating in the program (from 86.6%, n = 116 of
134 to 91.1%, n = 72 of 79). With 48.1% of preschoolers (n = 37 of 77) usually
consuming whole milk, whole milk remained the most frequently consumed type of milk.
Parent’s report of their child’s overall health status mirrored the pre-program results with
57.0% (n = 45 out of 79) describing their child’s overall health as “healthy, only
occasionally sick” at post-program, compared to 57.5% (n = 77 out of 134) in the preprogram survey.
Spearman’s rho was calculated to analyze relationships between household
demographics and preschoolers’ reported food frequencies (Table 4.9). Whereas the preprogram My Pyramid survey revealed no significant positive relationships between
parents’ education level and preschoolers’ food frequency, results of the post-survey
indicated a significant positive relationship between parents’ education level and
frequency of their child’s consumption of fruit (r = .269, p = .016) (Table 4.9). Parent’s
education level continued to be significantly negatively associated with child’s
consumption of cereal (r = −.297, p = .008), but was no longer significantly negatively
associated with fried potatoes (r = −.122, p = .288) or other white potatoes (r = −.141, p =
.221). A new negative relationship emerged between parents’ education level and fast
food meats (r = −.348, p = .002) (Table 4.9).
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Post-survey results indicated that family annual income was negatively associated
with preschoolers’ consumption of salad (r = −.256, p = .029) only. This is different from
pre-survey results, which indicated that family annual income was negatively associated
with preschoolers’ consumption of cereal and fast food meats. Both pre- and post-survey
results indicated no significant (p > .05) positive relationships between family income
and preschoolers’ food consumption; however, several negative correlations (p < .05)
occurred as presented in Table 4.9.
Age of the parent respondent continued to be significantly negatively associated
with preschoolers’ consumption of fried potatoes (r = −.342, p = .002), other white
potatoes (r = −.276, p = .015), refined white grains (r = −.276, p = .014), and high fat
meats (r = −.237, p = .037) (Table 4.9). New negative associations emerged for parent
age group and whole grains (r = −.244, p = .032) and fast food meats (r = −.235, p =
.038) (Table 4.9). As with the pre-survey, no significant findings emerged to indicate a
positive relationship between parent age group and preschoolers’ food frequency.
Spearman’s rho correlations were also calculated to identify relationships between
preschoolers’ consumption of various food groups. Frequency of fruit consumption
continued to be significantly and positively related to frequency of consumption of 100%
fruit juice (r = .465, p < .001) and vegetables (r = .332, p = .003). Fruit consumption in
the post-program survey was also positively related to consumption of cereal (r = .269, p
= .017), chips (r = .248, p = .029), and milk (r = .346, p = .002).
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Table 4.9 Post-program Relationships between Parent Variables and Preschoolers’ Food
Consumption
Food

Parent Education

Family Income

Parent Age Group

Fruit

r = . 269a, p = .016* r = .056, p = .633

r = −.076, p = .508

Vegetables

r = .050, , p = .663

r = .091, p = .445

r = .142, p = .214

Milk

r = −.013, p = .910

r =.088, p =.463

r = .084, p =.467

100% Juice

r = .062, p = .584

r = .062, p = .598

r = −.109, p = .337

Fried Potatoes

r = −.122, p = .288

r = −.209, p = .077

r = −.342, p = .002*

Other white
potatoes
Cereal

r = −.141, p = .221

r = −.007, p = .952

r = −.276, p = .015*

r = −.297, p = .008*

r = −.137, p = .247

r = .120, p = .295

Fast food meats

r = −.348, p = .002*

r = −.177, p = .135

r = −.235, p = .038*

Refined grains

r = −.112, p = .327

r = −.096, p = .418

r = −.276, p = .014*

High fat meats

r = −.131, p =.251

r = −.068, p = .569

r = −.237, p = .037*

a

r values were determined with Spearman’s rho correlations.
*P values < .05 are significant.

Frequency of vegetable consumption continued to be positively associated with
frequency of consumption of beans (r = .445, p < .001) and milk (r = .266, p = .020). In
the post-program, additional associations with vegetable consumption emerged.
Vegetable consumption was related to consumption of whole grains (r = .305, p = .007),
and other dairy products (r = .269, p = .018). Frequency of consumption of fast food
meats continued to be positively associated with frequency of consumption of fried
potatoes (r = .341, p = .002), white refined grains (r = .463, p < .001), cereal (r = .355, p
= .002), chips (r = .537, p < .001), sweets (r = .470, p < .001), and high fat meats (r =
.340, p =. 002).
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Results indicated that only 20 of the 79 preschoolers (25.3%) consumed fruits
daily. Vegetables were consumed daily by only seven preschoolers (8.9%). These results
are consistent with other studies that American children do not consume adequate
amounts of fruits and vegetables (Fox et al., 2010; Hudson et al., 2005; Kranz et al.,
2008). The most frequently consumed item was milk, with 39.0% (n = 30 of 77) of the
respondents reporting that their preschooler consumed milk daily. Six of these 77
respondents reported their child consumes milk five times a day or more. This finding is
consistent with other studies that reported milk as a significant contributor to the nutrient
and energy intake of young children (Barnard, 2010; Fox et al., 2010; Kranz et al., 2006;
May & Dietz, 2010; Nelson et al., 2006). The Wilcoxon test revealed no significant
differences between pre- and post-program food frequencies.

Household Food Security Survey
For the Household Food Security survey, descriptive statistics were reported to
identify prevalence of food insecurity and its related trends. Questions one through nine
describe household trends and questions 10 through 17 specifically evaluate food security
trends of the households’ children (Appendix C). Following the methods of the USDA
ERS Household Food Security Questionnaire as described by Nord et al. (2005), those
respondents who indicated two or fewer food insecure conditions were classified as food
secure. Households were classified as food insecure (low food security) if three or more
food insecure conditions were indicated. Of the food insecure, those reporting eight or
more food insecure conditions were further classified as having very low food security.
Those who responded affirmatively to three or more child-specific questions were
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classified as having low food security among children, and those who responded
affirmatively to five or more child-specific questions were classified as having very low
food security among children. Questions H2 – C17 of the Household Food Security
Survey (Appendix C) mirrored the USDA ERS 2005 Household Food Security
Questionnaire as presented by Nord et al. (2005) and were used to assess food security
status of the participants in the study (Table 4.10).
The 43.6% (n = 131) response rate for the Household Food Security survey
included varying completion rates, with 94.7% of respondents (n = 124) completing all
17 questions. One respondent completed only the first five questions and reported no
indication of food insecurity conditions. Six respondents completed only the first 12
questions; of these, two were classified as food insecure. Of the 131 respondents, 80.2%
(n = 105) were food secure. A total of 26 households (19.8%) were classified as food
insecure (≥ 3 food insecure conditions) and of these, nine (6.9%) were further classified
as a household with very low food security (≥ 8 food insecure conditions). Responses on
child food security questions (C10 − C17) ranged from 130 respondents completing
questions C10 through C12 to 124 respondents completing questions C13 − C17. Eight of
these respondents indicated three or more food insecure conditions existed among their
children (low child food security) and two of these respondents indicated their children
experienced five or more food insecure conditions (very low child food security).
The Household Food Security survey revealed the following household trends for
the 12 months prior to the survey. Question H1 (N = 131), which evaluated whether
households had enough to eat and whether they had the kinds of foods desired revealed
that 19.8% (n = 26) of respondents’ households had enough, but not always the kinds of
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food desired, and 4.6% (n = 6) sometimes did not have enough to eat. Six of 130
respondents (4.6%) to question H2 “often” worried food would run out before more
money could be obtained to buy more food, and 35 respondents (27.0%) “sometimes”
worried food would run out before more money was obtained to buy more food. Out of
131 respondents to question H3, two (1.5%) “often” and 18 (13.7%) “sometimes” did not
have enough money to get more food when the food and money ran out. Of the 131
respondents to question H4 (Table 4.10), 13.0% (n = 17) “sometimes” and 3.1% (n = 4)
“often” could not afford to eat balanced meals in the last 12 months. Of the 131
respondents to question A5, 9.9% (n = 13) cut the size of their meals or skipped meals
because there was not enough money for food. Thirteen of 130 respondents reported the
frequency of skipping meals as “some months, but not every month” in question A6. Of
the 130 respondents to question A7, 10.8% (n = 14) ate less than they felt they should due
to lack of money for food.
The following trends affecting the food security status, diet quality and eating
patterns of the households’ children were revealed. When money for food acquisition was
running out, 18 of 130 families (13.8%) “sometimes” and five (3.8%) “often” relied on
only a few kinds of low-cost foods to feed their child or children (question C10, Table
4.10). Relying on low-cost foods to stretch a family’s food budget is a coping mechanism
of low-SES families also identified by other researchers (Darmon & Drewnowski, 2008;
Drewnowski & Darmon, 2005; Farm & Food Policy Project, 2007).
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Table 4.10 Frequency and Percent of Households Indicating Food Insecure Conditions
for Adults (Items H2 – A9) and Children (Items C10 – C17)
Question

H2 worried food
would run out
H3 food bought did
not last
H4 could not afford
balanced meals
A5 adult cut size of
meals
A6 frequency adult
cut meals
A7 adult ate less
than felt they should
A8 adult hungry but
did not eat
A9 adult weight
change
C10 relied on lowcost food to feed
child
C11 could not
afford balanced
meal for child
C12 child did not
eat enough
C13 cut size of
child’s meal
C14 child skipped
meal
C15 frequency child
skipped meals
C16 child went
hungry
C17 child did not
eat for a whole day

Frequency (n)
responded to this
question
130

Frequency (n) gave Percent (%) of
affirmative food
questions respondents
insecurity responses giving food insecure
response
41
31.5

131

20

15.3

131

21

16.0

131

13

9.9

130

23

17.7

130

14

10.8

130

7

5.4

130

2

1.5

130

23

17.7

130

11

8.5

130

5

3.8

124

6

4.8

124

3

2.4

124

4

3.2

124

2

1.6

124

0

0
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In the past 12 months before the survey, the household’s lack of money for food
meant that 10 (7.7%) of 130 respondents sometimes could not afford to feed their
child/children balanced meals (C11). Four of 130 respondents (3.0%) indicated their
child/children did not eat enough because the family could not afford enough food in the
past 12 months (C12), and six of 124 respondents (4.8%) cut the size of their child’s
meals to compensate for lack of money for food (C13). Three of 124 respondents (2.4%)
had a child or children who skipped meals in one or two of the past 12 months, while one
respondent (0.8%) had child/children who skipped meals almost every month (C15). No
respondent reported their child ever went for a whole day without eating. Table 4.10
reports frequencies of food insecure responses (questions H2 − C17) for adults and
children in the study.

Limitations of the Study
This pilot test of the Snack Pack Project was limited in terms of its design by the
fact that it was not randomized. A convenient sample of children enrolled at two Head
Start Centers participated in the program. Sample sizes between the two centers were
unbalanced, and racial/ethnic backgrounds were uniform. This may make future
comparisons to broader preschool populations difficult. The diet frequencies and food
security information provide preliminary data on a low-income group located in rural
communities in Mississippi, but may not be generalizable to other groups or broader
populations; however, the data reflect the commitment of the MSU-ES to exploring the
health education needs of local citizens.
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The length of the program (19 weeks) may be too long for the preschool setting.
Time constraints of the school semester and preschool activity schedules were limitations
for conducting teacher training, fitting in all 19 food group lessons, and conducting postintervention evaluations. Although repetition is essential for learning among young
children, reducing the number of lessons so that each concept can be adequately covered
may be appropriate for preschool programs. This is consistent with other preschool-based
programs, which have indicated positive outcomes with either shorter intervention
periods or 15 or fewer lessons (Cason, 2001; Dunn et al., 2004; Sharma et al., 2011;
Young et al., 2004).
In the future, program facilitators may wish to test the preschool teachers’
knowledge of nutrition and food variables prior to providing teacher training. Since the
program is designed to be led by the classroom teacher, a stronger emphasis on classroom
training of the preschool teachers would be beneficial. Conducting teacher training with
supplies in the classroom is recommended. It would also be beneficial to have a paraprofessional, such as an upper level nutrition student or dietetic intern lead the first lesson
to provide an observational learning opportunity for the preschool teachers. Monthly
teacher evaluations of the lesson plans, activities, and preschoolers’ responsiveness
would support continuous quality improvement and would provide classroom-specific
discovery of preschoolers’ deficiencies and strengths.
The program would benefit from a formal post-intervention teacher evaluation.
Teachers verbally reported that the program revealed several topical knowledge
deficiencies they presumed the preschoolers understood well. Teachers reported that
(prior to the program) they thought the preschoolers were more aware of dairy cows,
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gardens and farms, and names of individual foods commonly consumed by the
preschoolers, as well as identifying which foods belong in specific food groups. The
teachers reported that the Snack Pack Project was extremely useful in identifying and
correcting these knowledge deficiencies. Comments such as these made by the preschool
teachers and Head Start Center directors showed good acceptability of the program.
My Pyramid surveys were lengthy and cumbersome, with most questions
including eight answer options. The question regarding type of milk could be improved
by including an option for soy or other type of non-dairy milk. The topic of food
insecurity and its related trends (e.g., coping mechanisms) were not explained and may
have been novel concepts for the parent participants. Educating parents on program
topics and their role in the program by holding a parents’ night program introduction
would be especially beneficial. A parents’ night program introduction would likely
improve parents’ connection to the program, as well as the response rate for parent
surveys.
The pilot program had a few logistical limitations. Lack of storage space for
supplies was a problem; therefore, supplies could not all be ordered in advance, and plans
for certain supplies had to be adapted due to lack of manufacturer inventory. Securing
storage space for program supplies and ordering non-perishable supplies prior to program
initiation is recommended. Food service workers proved to be crucial to the coordination
of snack supply storage, preparation, and delivery to classrooms. Their communication of
food delivery dates was indispensable knowledge for researchers, center directors and
classroom teachers. For these reasons, future program iterations should be inclusive of
food service workers in program introductions for the centers. Stamped envelopes
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addressed to researchers were included to maintain privacy of respondents; however,
stamps for addressed return envelopes were costly and largely unnecessary, as many of
the parents returned surveys to the teachers rather than mailing them. Postage costs could
be easily eliminated and convenience to parents for returning surveys may be improved
by having parents return surveys to their child’s teacher in a sealed envelope.
Overall, the Snack Pack Project appeared to be well-received by the Head Start
Centers. Many of the program’s limitations could be ameliorated through program
introductions at participating centers. A program for Head Start Center staff, inclusive of
teachers, food service workers and the directors is recommended. A parent program
designed to introduce preschool-based program concepts, as well as program topics and
parent surveys is also recommended.
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CHAPTER V
CONCLUSIONS

The purpose of this research was to pilot test the Snack Pack Project, a preschoolbased nutrition education program that promotes healthy snacks as a component of an
overall healthy diet, among 3- to 5-year-old children enrolled in two Head Start Centers
in Mississippi. The 19-week intervention contained multiple food, nutrition, and farm-totable lessons and activities with a total of four monthly opportunities for preschoolers to
actively engage in preparing a healthy snack. Engaging the preschoolers visual, auditory,
and fine and gross motor senses reflect age-appropriate developmental learning needs of
young children. In addition to preparing and eating a classroom snack, the preschoolers
were also provided with a take-home snack in a Snack Pack bag, which promoted
healthful food selection and enhanced program awareness in the home.
The Head Start regional director, teachers, and center directors reported the
program was easy to follow, feasible to teach in the classroom setting, and well-received
by the children, teachers, and preschools. Reports of the teachers and directors reflect
strong feasibility and acceptability for implementing the comprehensive nutrition
education program in conjunction with the existing Head Start curriculum. The trend in
preschoolers’ increase in pre- to post-intervention knowledge supports these statements.
These improvements represent the preschoolers’ knowledge of the nutrition concepts
covered by the Snack Pack Project.
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Evaluation of the Snack Pack Project indicates that the program is
developmentally appropriate for preschool-aged children and children as young as 3years old can learn food and nutrition concepts, including identification of foods and the
groups to which they belong, as well as farm-to-table concepts and identification of
healthier food options. Although the study participants are residents of rural areas,
baseline food and nutrition knowledge indicated a need to enhance farm-to-table nutrition
education messages. The pre-testing phase of the research was crucial to identify program
components in need of modification to meet the specific needs of the study population, as
well as for future program refinement. The significant improvement in post-intervention
scores indicates that the Snack Pack Project successfully enhanced the food and nutrition
knowledge of the preschoolers.
The preliminary data gathered from the My Pyramid and Food Security survey
components are useful in identifying the values and characteristics of the target
population in order to develop future audience-specific health education programs and
social marketing campaigns. This collection of preliminary information on food security
trends, coping mechanisms, and food preferences of the target audience supports social
marketing principles, which encourage consumer inclusion in the design of behavior
change programs. These results will also be useful in guiding the refinement of the Snack
Pack Project program materials and messages so they are especially relevant to lowincome audiences.
Because it has been established that food preferences develop in early childhood
and carry into later life, preschools are in a unique position to influence the development
of healthy food attitudes, behaviors, and healthful food selection. Studies have shown that
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preschool resources and characteristics of preschool teachers significantly influence the
development of healthy behaviors among young children (Dwyer et al., 2010; Fox et al.,
2010; Freedman & Alvarez, 2010; Kranz et al., 2006; May & Dietz, 2010; Nicklas,
Baranowski, Baranowski et al., 2001; Sharma et al., 2011). Thus, implementing preschool-based nutrition education programs as part of a long-term education plan could
help to promote development of healthy dietary behaviors and reduce the prevalence of
childhood overweight and obesity. With a 14% prevalence of obesity among 2- to 4-yearold children, Mississippi is in great need of implementing nutrition education programs in
preschools (CDC, 2009b).
The Snack Pack Project is a multi-faceted program that promotes healthy eating
and healthful food selection using a comprehensive, multi-level approach consistent with
social-ecological constructs. Incorporating the strong influence of preschool teachers and
parents as support systems for preschoolers will affect the individual and collective wellbeing of the preschoolers and their social influences. Since it has been established that the
Snack Pack Project can be successfully implemented in the Head Start setting, the
program could be widely disseminated to other Head Start centers. Although the program
was designed for low-income audiences, preschools with dissimilar populations would
still most likely benefit from the nutrition education components. Further research is
needed to evaluate strategies for promoting development of healthy behaviors in
preschool populations. Prospective studies evaluating knowledge retention would be
especially beneficial, and could be accomplished by coordinating with programs designed
for elementary school populations. With increasing evidence highlighting the importance
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of influencing healthy behavior development in an effort to prevent obesity, early
childhood interventions like the Snack Pack Project will become increasingly popular.
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Preschool Survey:
This survey will be administered to the children. It is confidential and no names will be
recorded. It will only be noted if the child is male or female and age. The researcher will
ask the following items and record the child’s response. A teacher or teacher’s assistant
will be present at all times.
____Male

____ Female

Item
1. Point to the food that is a fruit
2. Point to the food that is a vegetable
3. Point to the food that is from the grain
group
4. Point to the food that is from the dairy
group
5. Point to the picture of the animal that
we can get milk from
6. Point to the picture that is from the
meat, poultry, fish, eggs, nuts and beans
group
7. Point to the person that grows food for
us to eat
8. Point to the picture that shows where
food grows

_____ Age
Answers
Apple
Green beans
Bread

Carrot
Spaghetti
Strawberry

Milk

Lettuce

Cow

Pig

Beans

Tortilla

Cartoon character

Farmer

Garden

Grocery Store

The following questions are additional questions for 4 to 5 year olds:
Question
Answers
9. Point to the food that has milk in it
Ice cream
Tomato
10. Point to the food that has vegetables in Spaghetti with tomato Bread with peanut
it
sauce
butter
11. Point to the food that has fruit in it
Fruit juice (100%)
Soda
12. Point to the drink that is good for your
Water
Fruit punch
body
13. Point to the foods that you should eat Broccoli, squash beans cookies, chips, cake
more of to help your body to be strong
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My Pyramid Survey for Parents
Dear parents: We are conducting the Snack Pack Project. These questions are to view
your preschoolers likes and dislikes of different types of foods and how often it is served
in the home. Please answer the questions as honestly as possible. We would appreciate
your participation in answering all of the questions but you are under no obligation to do
this survey or any part of this survey. It is completely voluntary. Please do not put your
name on this survey. This activity is a part of a research project and results of this study
may be presented at a conference or published. Any questions may be directed to
Chiquita Briley, cbriley@fsnhp.msstate.edu, 662-325-0240. Place survey (filled or unfilled)
in stamped envelope and place in the mail.

1. In general, does your child enjoy eating fruits?
_____ Yes
______No
2. In general, does your child enjoy eating green or orange-red vegetables such as
broccoli, turnip greens, spinach, green beans, peppers, carrots, sweet potatoes, or
tomatoes?
______ Yes
_______No
Please indicate how many times your child usually eats the following goods by checking
one response for each question. Only include what your child eat at home.
3. How often does your child eat fruit? Count fresh, frozen or canned fruit. Do not count
any fruit juices.
_____ Never
______5 to 6 times per week
_____ 1 to 3 times a month
_______ 1 to 2 times per day
_____ 1 to 2 times per week
_______ 3 to 4 times per day
_____ 3 to 4 times per week
_______ 5 times a day or more
4. How often does your child drink 100% fruit juice such as orange, apple or grape
juices? Do not count drinks such as Kool-Aid, Lemonade, Jug Juice, Fruit Punch, Tang
or Hi-C
_____ Never
______5 to 6 times per week
_____ 1 to 3 times a month
_______ 1 to 2 times per day
_____ 1 to 2 times per week
_______ 3 to 4 times per day
_____ 3 to 4 times per week
_______ 5 times a day or more
5. How often does your child eat lettuce or salad, with or without other vegetables?
_____ Never
______5 to 6 times per week
_____ 1 to 3 times a month
_______ 1 to 2 times per day
_____ 1 to 2 times per week
_______ 3 to 4 times per day
_____ 3 to 4 times per week
_______ 5 times a day or more
6. How often does your child eat French Fries, home fries or hash brown potatoes?
_____ Never
______5 to 6 times per week
_____ 1 to 3 times a month
_______ 1 to 2 times per day
_____ 1 to 2 times per week
_______ 3 to 4 times per day
_____ 3 to 4 times per week
_______ 5 times a day or more
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7. How often does your child eat other white potatoes? Count mashed potatoes,
smothered potatoes, baked potatoes, boiled potatoes and potato salad. Do not count
sweet potatoes or yams.
_____ Never
______5 to 6 times per week
_____ 1 to 3 times a month
_______ 1 to 2 times per day
_____ 1 to 2 times per week
_______ 3 to 4 times per day
_____ 3 to 4 times per week
_______ 5 times a day or more
8. How often does your child eat cooked dried or canned beans such as black eyed peas,
red beans, pinto beans, pork and beans and refried beans
_____ Never
______5 to 6 times per week
_____ 1 to 3 times a month
_______ 1 to 2 times per day
_____ 1 to 2 times per week
_______ 3 to 4 times per day
_____ 3 to 4 times per week
_______ 5 times a day or more
9. How often does your child eat vegetables? Count any form of vegetables such as raw,
cooked, canned or frozen. Do not count lettuce salads, French fries, white potatoes, or
cooked dried beans.
_____ Never
______5 to 6 times per week
_____ 1 to 3 times a month
_______ 1 to 2 times per day
_____ 1 to 2 times per week
_______ 3 to 4 times per day
_____ 3 to 4 times per week
_______ 5 times a day or more
10. How often does your child eat brown rice and whole grain bread including toast, rolls
and in sandwiches? Whole grain breads include whole wheat, rye, oatmeal and
pumpernickel.
_____ Never
______5 to 6 times per week
_____ 1 to 3 times a month
_______ 1 to 2 times per day
_____ 1 to 2 times per week
_______ 3 to 4 times per day
_____ 3 to 4 times per week
_______ 5 times a day or more
11. How often does your child eat white rice, bread and pasta? Count hot dog and
hamburger buns, spaghetti, noodles, macaroni and cheese, pasta salad, and any other kind
of pasta.
_____ Never
______5 to 6 times per week
_____ 1 to 3 times a month
_______ 1 to 2 times per day
_____ 1 to 2 times per week
_______ 3 to 4 times per day
_____ 3 to 4 times per week
_______ 5 times a day or more
12. How often does your child eat cold or hot cereal at home?
_____ Never
______5 to 6 times per week
_____ 1 to 3 times a month
_______ 1 to 2 times per day
_____ 1 to 2 times per week
_______ 3 to 4 times per day
_____ 3 to 4 times per week
_______ 5 times a day or more
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13. How often does your child eat regular potato chips, tortilla chips, cheese curls,
cheese puffs or corn chips?
_____ Never
______5 to 6 times per week
_____ 1 to 3 times a month
_______ 1 to 2 times per day
_____ 1 to 2 times per week
_______ 3 to 4 times per day
_____ 3 to 4 times per week
_______ 5 times a day or more
14. How often does your child eat sweet foods such as candy, cake, cookies and pie?
_____ Never
______5 to 6 times per week
_____ 1 to 3 times a month
_______ 1 to 2 times per day
_____ 1 to 2 times per week
_______ 3 to 4 times per day
_____ 3 to 4 times per week
_______ 5 times a day or more
15. How often does your child eat hot dogs, hamburgers, tacos, chicken nuggets and fried
chicken wings?
_____ Never
______5 to 6 times per week
_____ 1 to 3 times a month
_______ 1 to 2 times per day
_____ 1 to 2 times per week
_______ 3 to 4 times per day
_____ 3 to 4 times per week
_______ 5 times a day or more
16. How often does your child eat bacon or sausage? Do not include lean, low fat or
turkey varieties.
_____ Never
______5 to 6 times per week
_____ 1 to 3 times a month
_______ 1 to 2 times per day
_____ 1 to 2 times per week
_______ 3 to 4 times per day
_____ 3 to 4 times per week
_______ 5 times a day or more
17. How often does your child drink milk?
_____ Never
_____ 1 to 3 times a month
_____ 1 to 2 times per week
_____ 3 to 4 times per week

______5 to 6 times per week
_______ 1 to 2 times per day
_______ 3 to 4 times per day
_______ 5 times a day or more

18. How often does your child eat dairy products such as cheese, yogurt and ice cream?
Do not count milk.
_____ Never
______5 to 6 times per week
_____ 1 to 3 times a month
_______ 1 to 2 times per day
_____ 1 to 2 times per week
_______ 3 to 4 times per day
_____ 3 to 4 times per week
_______ 5 times a day or more
19. What kind of milk does your child usually drink?
____ Whole milk
______ Low fat milk such as 2% or 1%
____ Non-fat or skim milk
______ Does not drink milk
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The following questions are asked for general health knowledge and demographical
information. Please choose only one answer:
20. How would you rate your child’s overall health?
______ My child is very healthy and never, or rarely, gets sick.
______ My child is healthy and is only occasionally sick.
______ My child is somewhat healthy but gets sick fairly often.
______My child catches colds and other illnesses often.
______ My child has health problems and is usually sick.
21. Does your child have any food allergies?
_____ No
____ Yes (if yes, please list your child’s food allergies)
Allergies: ________________________________________________________
22. How many people live in your home?
____ 3 or less people
____ 4 to 5 people
____ 6 or more people
23. What is your race/ethnicity? (U.S. Federal Government categories are listed)
______ American Indian or Alaskan Native
______ Asian
______ Black or African-American
______ Hispanic or Latino
______ Native Hawaiian or other Pacific Islander
______ White or Caucasian
______ Other or Mixed
24. What is your highest educational level?
_____ Less than high school
______ Associate degree (2 years college)
_____ High school diploma
______ Bachelor’s degree (4 years college)
_____ Some college (less than 2 years)
______ Master’s degree or higher
25. What is your age group?
_____ less than 25 years old
_____ 26-30 years old

______ 31-40 years old
______ older than 40 years

26. What is your family’s annual income?
_____ less than $20,000 per year
______ $30,000 - $49,000 per year
____ $20,000 - $29,000 per year
______ $50,000 or more per year

Thank you for your time.
Thanks for answering the survey
Survey was adapted from the Kindergarten Initiative from Food Trust, 2007
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Household Food Security Survey
This survey is designed to provide information on the issue of hunger or food insecurity among
Head Start Center families. None of this information will be provided to state or federal agencies
for determining quality of child care of individual families. Please do not put your name on the
survey. All information is confidential and only the researchers at Mississippi State University
will review the turned in survey. Please answer the questions as honestly as possible. We would
appreciate your participation in answering all of the questions but you are under no obligation to
do this survey or any part of this survey. It is completely voluntary. Information on all Head
Start Center families may be presented at a conference and or published for educational and
research purposes only. Any questions may be directed to Chiquita Briley,
cbriley@fsnhp.msstate.edu, 662-325-0240. Place survey (filled or unfilled) in stamped envelope
and place in the mail.

Please circle the statement that best describes the answer to the question.
H1. Which of these statements best describes the food eaten in your household in the last
12 months:
a. We had enough of the kinds of food we wanted to eat
b. We had enough but not always the kinds of food we wanted
c. We sometimes did not have enough to eat
d. We often did not have enough to eat
e. I do not know
H2. We worried whether our food would run out before we got money to buy more in
the last 12 months.
a. Often true
b. Sometimes true
c. Never true
d. I do not know
H3. The food that we bought just did not last and we did not have money to get more in
the last 12 months.
a. Often true
b. Sometimes true
c. Never true
d. I do not know
H4. We could not afford to eat balanced meals in the last 12 months
a. Often true
b. Sometimes true
c. Never true
d. I do not know
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A5. In the last 12 months, since last November did you ever cut the size of your meals or
skip meals because there was not enough money for food?
a. Yes
b. No
c. I do not know
A6. How often did you cut the size of your meals or skip meals because there was not
enough money for food?
a. Almost every month
b. Some months but not every month
c. Only 1 or 2 months
d. Did not happen to me
A7. In the last 12 months, did you ever eat less than you felt you should because there
was not enough money for food?
a. Yes
b. No
c. I do not know
A8. In the last 12 months, were you ever hungry but did not eat because there was not
enough money for food?
a. Yes
b. No
c. I do not know
A9. In the last 12 months did you lose or gain weight because there was not enough
money for food?
a. Yes
b. No
c. I do not know
C10. We relied on only a few kinds of low-cost food to feed our child/the children
because we were running out of money to buy food in the last 12 months
a. Often true
b. Sometimes true
c. Never true
d. I do not know
C11. We could not feed our child/the children a balanced meal because we could not
afford it in the past 12 months
a. Often true
b. Sometimes true
c. Never true
d. I do not know
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C12. Our child/the children were not eating enough because we just could not afford
enough food in the last 12 months
a. Often true
b. Sometimes true
c. Never true
d. I do not know
C13. In the last 12 months since November of last year, did you ever cut the size of
(your child’s of children’s) meals because there was not enough money for food?
a. Yes
b. No
c. I do not know
C14. In the last 12 months did your child or children ever skip meals because there was
not enough money for food?
a. Yes
b. No
c. I do not know
C15. In the last 12 months, how often did your child or children skip meals because there
was not enough money for food?
a. Almost every month
b. Some months but not every month
c. Only 1 or 2 months
d. Did not happen to me
C16. In the last 12 months, did your child or children ever go hungry because you just
could not afford more food?
a. Yes
b. No
c. I do not know
C17. In the last 12 months, did your child or children ever not eat for a whole day
because there was not enough money for food?
a. Yes
b. No
c. I do not know
Thank You for answering our questions. All information is confidential and no reference
to you or your family will be made in any publications or presentations of the data.
Survey was adapted from the USDA Economic Research Service, 2005
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Introduction to the Snack Pack Project for Teachers
When we think of child hunger, most Americans picture children far-away in
developing countries, as in those commercials we see for child sponsorship in which the
children have swollen bellies and very thin arms and legs. But, did you know that nearly
50 million Americans, including nearly 17 million American children, live in foodinsecure households? Food insecurity means not getting enough food to live an active
healthful lifestyle.
Poverty and hunger go hand-in-hand. More than 30% of Mississippians live in
poverty, and when financial resources are low, many families have to make a choice
between paying rent to keep a roof overhead or buying food for their family. Such a
tough decision often results in the experiences of food insecurity and hunger. 21.5% of
Mississippians are food-insecure, compared to the national average of 17%. This means
that a large number of Mississippians are unable to obtain sufficient food for their
households--what we call food insecurity.
While hungry children in America may not look like those poor starving children
in developing countries, hunger impacts American children in many ways. Experiencing
hunger in childhood can also result in long-term problems including reduced physical,
mental, emotional, and social development and performance, which reduces the ability to
compete for employment in adulthood. Though they may not recognize hunger/food
insecurity as the cause, teachers frequently witness the early results of hunger.
Hungry children often exhibit problems like:
• more frequent illnesses: fatigue, stomachaches, headaches, colds, infections
• behavioral problems, like irritability from hunger pains, higher levels of anxiety,
hyperactivity, or more aggressive behavior
• decreased alertness and ability to concentrate and learn
• less energy
Child hunger is a hidden problem because you can’t always immediately tell the
difference between a child who is hungry and a child who is well-fed. Because the
existence of child hunger in America hasn’t had enough attention, many people have a
hard time believing it exists and therefore, not enough has been done to develop solutions
to alleviate child hunger in America. Because Mississippi is one of the poorest states in
the country, we know that food insecurity exists here and that there are children who may
be going to bed hungry some nights. Studies need to be conducted to identify just how
many children are impacted by food insecurity and hunger in our state, as well as to
identify what resources and barriers exist to implementing long-term solutions. The
Mississippi State University College of Agriculture and Life Sciences Department of
Food Science, Nutrition, and Health Promotion is interested in leading the way toward
identifying where in our state people are struggling with the social problems of poverty,
food insecurity and hunger, and to identify long-term solutions to fight hunger in areas of
poverty.
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Because early childhood educators are in a unique position to recognize child
hunger, as well as to be agents of change to impart knowledge and useful skills to solve
this problem, MSU’s Department of Food Science, Nutrition, and Health Promotion is
teaming up with Head Start educators on a project funded by ConAgra Foods Foundation
to test a program that encourages low-cost healthy snacks along with nutrition education
activities specifically targeted to low-income families. Together, MSU, ConAgra, and
area Head Start Centers wish to identify how big of a problem food insecurity is in our
local communities, so that we can raise awareness of and find sustainable solutions to
eradicate child hunger in our communities.
During the course of the 2010-2011 school year, Kosciusko and Durant Head
Start Centers will participate in the Snack Pack Project. The Snack Pack Project
reinforces the importance of healthy food choices by increasing children’s experience
with foods through hands-on food preparation and reading activities, and by providing
parents with newsletters that provide tips and techniques on how to include healthy food
options on a budget. The emphasis of the Snack Pack Project is on encouraging nutrientdense snack options for children and providing nutrition education specifically targeted to
families living in low-income areas. Encouraging low-cost, nutrient-dense healthy snack
options that can be included by families on a tight budget is one way to insure children
get enough healthy food to support an active healthy lifestyle. Providing nutrition
education that focuses more attention on the social and financial resources needed by
people living in areas of poverty is useful in establishing long-term solutions to reducing
food insecurity.
The Snack Pack Project is funded by the ConAgra Foods Foundation Nourish
Today, Flourish Tomorrow grant, which seeks to make sure kids get the nourishment
they need, through food and education, so that they can flourish tomorrow. ConAgra’s
mission is to fight child hunger and provide nutrition education so that all children can
have a brighter future.
The Snack Pack Project will be conducted by investigators from the Mississippi
State University Department of Food Science, Nutrition, and Health Promotion. The lead
investigator is Dr. Chiquita Briley, and the graduate assistant is Miss. Stacey Johnson.
Mississippi State University’s Department of Food Science, Nutrition, and Health
Promotion applied for the Nourish Today, Flourish Tomorrow grant because the
university/department is committed to finding lasting solutions to combat child hunger.
For questions about the project, contact Dr. Chiquita Briley at 662-325-0240 or email at
cbriley@fsnhp.msstate.edu.
Snack Pack Project Activities:
• Head Start teachers will be provided with preschool books on food groups, which will
be used in the classroom to encourage literacy and healthy food choices.
• Because it is well known that children are more likely to eat food they have helped
prepare, the Snack Pack Project will involve the children in the preparation of healthy
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snacks, which will build the children’s confidence in their ability to prepare a healthy
snack for themselves at home.
• As a component of the project, surveys of the children’s knowledge of food groups will
be conducted before the project is implemented, as well as at the conclusion of the
project.
• Surveys of the children’s parents/guardians will also be conducted, which include the
“My Pyramid Survey for Parents” to see what the preschoolers’ likes and dislikes are of
different types of foods and to see how often different foods are served in the home; the
“Newsletter Survey” to get opinions on the newsletters provided; and the “Household
Food Security Survey”, will be sent home for parents to fill out. All surveys will be
confidential--no names will be recorded.
• Results of the Snack Pack Project will help the investigators identify how significant a
problem food insecurity is in these two Mississippi towns, determine how successful
nutrition education programs have been here, and what, if any, improvements need to
be made to nutrition messages to make them more successful.
Teachers touch the lives of children and their families by providing knowledge.
Imagine how good it will feel to make lasting changes that will benefit children
throughout their lives!
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